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O hismuch honored 
Friends, Adanweri ng 
Davies of the Inner. 
Temple Eſquire, And 
Mr. Humphry Davies of 
St. e Mary Newington © 
ty in the County of 
Sorry. 

7ohn Hawkins As an ac- 


knowledgement of un-- 


Dedicateth this AManzet of” 3 


IH From my School near St. 


"Tothe READER. 
Courteous Reader, 


| Having the Happineſs: of an Intimate] 
Acquaintance with Mr. Cocker in his life} 

time, often ſoliicited him to remember his 
Promiſe to the world of Publiſhing his 
Arithmetick ,but (for Reaſons beſt known 
to himſelf) he refuſed it, and ( after his 
Death) the Copy falling accidentally into 
my hands, I thovght it not convenient to 
ſmother a work of ſo conſiderable a mo- 
ment, not queſtioning but it might be as 
kindly accepted as if it had been preſented 
by hisown hand. The Method is Familiar 
and eaſie, diſcovering as well the Theorick 
as'the Pradtick of that molt Neceſſary Art 
of Volgar Aritbmerick, ; and thou mayſt 
> © fpecdily expc& his Decimal, Logarithme- 
tical, and Algebratcal Ariuhmetick, con- 
= cerning which thou haſt a further account 
eiven atthe end of this Book. In the mean 
time Judpe favourably of the preſent un- 
-dertaking, and thou wilt Oblige him, who 
15, | 
If T hine to Serve thee, 

John Hawkins. 


George's Church in 
Southwark, Nov. 29, | | 
Fs Mr- 


Mr. Edward Cocker's 


PROEME or PREF ACE. 


Y the ſacred influence of Divine 
*x--" aha I have been inſtru- 
mental to the benefit of many, by 
veriue of thoſe uſeful Arts, Writing and 
Engraving : And do now with the ſame 
wonted alacrity caſt this my Arithmetical 
Mite into the publick, Treaſury , beſeech- 
ing the Almighty to grant the like eſing 


ro theſe, as to. my former labours. 
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Seven Sciences. ſupremely excellent: 

Ave the chief Stars in Wiſdom's Firmament : 
_ | hereof Arichmetick is one, whoſo worth 

In beams of Profit and Delight ſhines forth, i= 
Tv1s crowns the ret : this mabes man's mind compleaty = 
Th This treats of Numbers, and of. this we treat. | 


we I * M- Wh 


-| LT have been often deſired by my intimate |} 
| Friends to publiſh ſomething on this Sub= © 
Jett; who tn a pleaſing ſreedom bave , Ig- 
nified towe that they expelted it wauld:be © 
5. | £xtraoratuary, How far 1 bave anſwered ON 
their expeltations, I know not 7, but this T_ ©. 
know, that I have deft, nd this Work; not 
ExITAOTGINGT abſeruſe Or profound, bat 
» . oy - "how 
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© PTOCM Or Prefac! 
have by all means poſſible, within the cir- 
cumference of my capacity , endeauourcd | 
to renatr it extraordinary uſeful to all thoſe 
wheſe occaſions ſhall induce them to make ; 
uſe of Numbers, If it be objefted that 
the. Books already publiſhed, treating of | 
Numbers, are inuumerabie; I anſwergthat's | 
but a ſmall wonder, ſince the Art 1s infi- 
nite. But that there ſhould be ſo many 
excellent Traits of Prattical Arithme- 
tick extant, and ſo little prattic'd, 1s to me 
a greater wonder ; knowing that as Flere 
chandize 1s the Life of the IWeal-publicg; 
fo Prattical Arithmetick is the Soul of 
Aderchanaize. Therefore ] do ingennouſly 
profeſs, that in the beginning of this un- 
aertaking, the numerous concerns of rhe ho- 
aoured Merchants firſt peſſeſt my conſtde- 
ration : and bow far 1 have aecommoda- 
ted this Compoſure for his moſt worthy ſer- 
vice, let his own profitable experience be 
page. 
Secondly, For your ſervice, moſt excel» 
lent Profeſſors, whoſe underſtandings ſoar|: 
to the ſubliv y of the Theory and Pra- ; 
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bs. thice of this noble Science, was this Arith- 
Þ- metical Trattate compos'd : which you may 
F ' Pleaſe to employ as a monitor to inſirut# 
oil your young Tyroes, and thereby take occa« 
Bl ſton to:reſerve your Precious moments , 

which 
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The Proem or Preface. 
1| which might be exhanſted that way, for 


e | your more important aff airs, 
el Thirdly,For you,the ingenious Off- ſpring 
; | of happy Parents, who will willingly pay the 
f\ fall price of Induſtry and Exerciſe for thoſe 
s| Arts and choice accompliſhments which” 
- | ay contribute to the felicity of your future 
y ftate, For you, I ſay (ingenious Prattition- 
. | ers) was this Work compoſed, which may 
e | prove the pleaſure of your youth, and the 
- | glory of your age. | 
Laſily, for you the pretended Numeriſts 
of this vapouring age, who are more diſtn- 
y|genmonſly witty to propound unnece(ſary 
- | queſtions, than ingeniouſly judicious to re- 
- | ſolve ſuch as are neceſſary. For you was 
- [this Bock compoſed and publiſhed, if you 
'. | will deny your ſelves ſo much as to invert 
. [the fireams of your ingenuity, and by ſtus- 
e | 4touſly conferrins with the Noter, Names, 
Orders, Progreſs, Species, Properties, Pro» 
l. [preeties, Proportions, Powers, Affetions and 
r | Applications of Numbers aelivered herein, 
4. Pecome ſuch Artiſts indeed, as you now on- - 
;-|'y ſeem to be, This Arithmerick ingent- 
y ouſly obſerved, and ai'igently prattiſea, 
+ [will turn to good account to all that ſhall 
ra (Ve concernedia Accompts, All whoſe Rules 
, [ere grounatd on Verity, and deliver 'd with 
h [Sincerit), The examples are built up gra- _ | 
. - © dualy þ 
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The Proent or Preface. 
aually from the: ſmalleſt conſideration to 
the greateſt. All the Problemes or Propo- 
ſitions are well weigh'd, pertinent and clear, 
and not one of them throughout the Tract 
taken upon truſt ; therefore now, 


Zoilus and Momns lye you down and dye, 
For theſe inventions your whole force defy. 


, Edward Cocker. 


Conurteou 


_—_ ad Md dettn.. 4 


| Courteous Reader, 


TY ting well acquainted with the 
I: deceaſed Author, and finding 
him knowing ahd ſtudious in 
the Miſteries of Numbers and Algebra, © 
.|of which he had ſome\ choice Mani 
ſcripts, and a great ColleFjon of Print- 

ed Authors in ſeveral Languages. T - 
doubt not but be hath writ his Arith- © 
metich, ſuitable to his own Preface,and 

*|worthy acceptation, which I thought: 
to certifie on a requeſt to that purpoſe 
made to him that wiſheth thy welfare, * ] 
and the progreſs of Arts. <*:" 
John Collens. 


Novemb,27th. 1677, 


This Manual of Arithmetick is recommended to 
the World by us whoſe names are ſubſcribed,vizs 


Mr. 7ohn Collens | Mr. 7211:4m Norgate 
4gMr. 7ames At- Math.} Mr. william Maſon 
kinſon M. Steph. Thomas 
Mr. Petey Perkins Mr. Peter Storey - 
Mr. K/ch.Noble of Guil-| Mr. Benj. Tichbourne: 
Mr. 7oſeph Symmonds 

Mr. Zerem, Milles | 
Mr. 7oſiab Ciffiey . 
Mr, FF ohbn Hawkins. : Z | 24 i 
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CHAP. I; 


Notation of Numbers. 


Ul 


_ RITHMETICE 1s an Art of Num- 
bring, or Knowledge which teach- 

cth to Number well; (viz.) the Doctrine 
of Accompting by Numbers. And there 
are divers ſpecies and kinds of Arithmetick 


nd Geometry, the which we do intend to 


reat of in order, applying the Principles 
of the-one; to the Definitions of the other : 
For as Magnitude or Greatneſs is the ſub- 
jet of Geometry, ſo Multitude or Num- 
der, is the ſubject of Arithmctick ; and if 
ſo, then their firſt Principles and chief Fun- 


damentals, mult have like Definitions ; or. 


at leaſt, a Semblable Congruency. 

I... Number, is that. by which the Quan- 
iy ofany.thing is Expreſſed or Numbred'; 
the:Llait is a number by which the. quan- 
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ty of one thing is expreſſed or ſaid to- yo. C | 


Notation Chap. I] 


one, and two Dy whichit is named two,andl { 
2: halfby which it is named or called half 
and the Root of 3 by whichitis called the 
Root of 3, the like ofany other. 

3. Hence it is that Unit is Number, for 
the part is of the ſame matter that is hi 
whole, the Unit is part of the Multitude of 
Units, therefore the Unit is of the ſame 
matter that is the Multitude of Units ; but} 
the matter of the multitude of Units is num 
ber therefore the matter of Unit is number : 
forelſe if from a number given no numbe 
be ſubſtracted, the number given remain 
eth; let three be the number given, from 
which number ſubſtract, or take away one 
(which as ſome conceive is no number) 
therefore the number given remaineth, that 
is to ſay, there remaineth three, which is 
abſurd. 

4. Hence it will be convenient to exa- 

mine from whence number hath its Riſe or] 
Beginning 3; Moſt Authors maintain thatf 
Unit is the beginning of number, and it}. 
ſc] no number ; but looking upon the Prin ; 

| 

| 

| 


ciplesand Definitions in the firſt rudiments 

of Geometry, we ſhall find,” that the defi4 
nition of a point is in.no way congruous 
with the defnition of an Unit in Araticns: 
tick ; and therefore one,. or unit muſt be i 
the baundsor limits of Number, and con- 
ſequent! 


£ 


11 Chap. I. of Numbers. 3 
dl ſequently the beginning of number is not to 
fl be found in the number one ; wherefore to 
E& make number and magnitude congruent 1m 
Principles, and like in Definitions, we 
I make and conſtitute a Cypher to be the be- 
SF ginning of number, or rather the medium 
MN between Increaling and Decreafing num- 
& bers, . commonly called abſolute or whole 
AM numbers, and negative or fractional num- 
I} bers, between which, nothing can be Ima- 
| gined more agreeable to the definition of a. 
point in Geometry ; for as a pointis an ad- 
1 junct of a line and it ſelf no line, fo is (0) 
Cypher an adj:nct of number and it ſelf no 
4 number: And as a point in Geometry cannot 
4 be divided or increaled into partes, ſo like- 
wiſe (0) cannot be divided or increaſed into 
parts; for as many points though innum- 
ber infinite do make noline,ſo many(o) Cy- 
4 phers,thongh in number infinite do make no 
T number. For theline A B.cannot beA — B 
Increaſed by the addition of the} ©, 
point , C, neither canthe number Dp , 
be increaſed by the addition of the] -— 
(0) Cypher E, for if you add no-| ſum 5 
thing to 6, the fum will be 6, (o) 
J neither [increaſing -nor diminiſhing 
4 the number 6, but if it be granted} | 
q that A. B be extended or prolonged E $60 
to the point C,fo that A C be made a : 
ot : FI 1 con- 
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# Fall Notation _ Chap. 1. 
cont.nued line, then A B is increaſed ' by 


the addition of the point C, In like manner{ 
ifwegrant D 6 be prolonged to Eo) ſoſ 


'thit D E (60) be a cont;nued number mak- 
ing 60, then 6 is Augmented by the Aid 0 
(0) as to the conſtituting the number (60) 
fixty, And furthermore' that one or unit is 
material and a'number, and that (0) is the 
beginning © of .nvmber ,” is proved” by all 
Authors although inditecly, for the Tables 
'of Sines and Tangents prove one degree to 
be a number, becauſe the Sine of 1 degree 
15174524 (the Radius being 10Cocooo) 
and the beginning of that Table is (0). and 
to it Anſwereth 00000 &c. 

Hence it is that number is not quanti- 


ty Aiſcontinued, for all that which is but one 


' quantity, is not quantity disjunct ; (60) [1x- 
ty asitis a number, is one quantity, viz. 
one number : (60) ſixty therefore as it he 
number, it is not quantity disjunct ; 

number is ſome ſuch thing in magnitude, jj 
humidity in water; for as" humidity extends 
it ſelfthrough all and every part of Water, 
ſo Number alated to magnitude,doth extend 


it ſelf through all and every part of magni- 


tude. ,. Alſo' as to continued Water doth 
anſwer continued Humidity, 1a to a_conþ 


tinued Magnitude doth anſwet x chntinge hy 


Number, -* As tne continued Humidi ity of 
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Chap. 1.” of Nwbers. 5 


any intire Water, ſuffereth the ſame Divi- 
flon and Diſtintion that his Water doth; 
ſo the continued Number ſuftereth the came 
Diviſion and Diſtintion that his. Magni- 
tude doth. From all which conſiderations 
we might enlarge a farther digrcfſion con- 
cerning Numbcr and Magnitude, by com- 
paring the Definitions of the one, with the 
Principles of the other, for having found a 
(0) Cypher to be anfwerable in Defigition 
to a point in Magnitude, we may very,well 
concludethat number may be congruent to 
alinez as alſo the Figurative number to be 
conſonant in definition_with a ſuperficies, 
and ſolid, cc. in the order'of Geometri. 
Cal Magnitudes. | 


6. The Chariters or Notes by. which. 
Numbers arc ſignified, or by which a Num- 
ber is ordinarily expreſied, are theſe fol- 
lowing, (viz.) © Cypher or nothing, 1 
One, 2 Two,' 3 Three, 4 Four, 5 Five; 
6 S1X, 7 Seven, Y Eipht, 9 Nine; The 
Cypher which though of 'it ſelf fignifieth 


nothing, (viz.) expreſleth not any certain, 


| or known quantity, but is the beginning, 
j| Radix or Root of Number, and the other 
nine Figures or Characters are called ſ1ont- 


"bf RD Figures or Digits. 


. In Numbers of any ſort, two things 


6 Notation 


are to be conſidered, (viz.) Notation and 
Numeration. | 

2. Notation. teacheth how to deſcribe 
any Number by certain Notes and Chara- 
ters, and to declare the value thereof be- 
ing ſo deſcribed, and that is by Degrees and 
Periods. | . 


(v:z,) of three places comprehending Units 
Tens and Hundreds, ſo 365 is a degree, 
and the firſt figure (5) on the right hand, 
ſtands ſimply for its own value, being Units 
or ſo many ones (viz) five; the ſecond in 
order from the right, ſignifies as many times 


fixty ; the third in the ſame order ſignifies 
ſo may hundreds as it contains units fo will 
the expreſſion of the Number be, three 
hundred ſixty five, alſo 789, 1s ſeven hun- 
dred eighty nine,. &c. h 
10, A period is when a Number conſiſts 
of more than three figures, or places, and 
whoſe proper order is to prick or diltin- 
Suiſh cvery third place, beginning at the 
right hand, and ſo on to the left ; ſo the 
Number 63452 being given it will be di- 
ſtinguiſhed thus, 63.452 and expreſſed thus 
{rxty three thouſand four hundred fifty two, 
likewiſe 4.578.236.782 being diſtinguiſh- 
cd as you ſee will be exprefled thus, four 


9. A degree conſiſts of three figures, 


ten, as there are units contained in it,(v:z. )| 


thou- | 
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Chap. I. of Numbersr 7 
thouſand five hundred ſeventy eight milli- 
ons, two hundred thirty ſix thouſand, ſe- 
ven hundred eighty two. 

11, Number is cither Abſolute or Ne- 
gative. 

12, An Abſolute, or Intire, whole, In- 
crealing Number, is that which by annex- 


[ing of another figure or cypher 1t becomes: 


ten times as much as it ſtood for before 
and if two figures or-cyphers be annexed, 
it makes it a hundred times more than it 
ſtood for before, cc. as if you annex to the 
figure 6 a Cypher, then it will become (62) 
lixty : ſoif two Cyphers be annexed, then 


1t will be (600) ſix hundred ; and if you do 
| annex to ita (4) four, thenit will be (64.) 
| fixty four; and if you annex (78) ſeventy: 


cight, it will be then (678) {1x hundred fe- + 
venty eight, andſo on : By annexing more 
figures or cyphers, it will increaſe in a decu- 
ple proportion ad [nfinitum. 

13. A Negative, or Broken, Fractional, 
Decreaſing Number, is that which by pre- 
fixing a point or prick towards the left hand 
its value is decreaſed from ſo many units, to 
ſo many tenth parts of any thing ; and if a 
point and (0) cypher, or a digit be prefix-- 
ed, it will be then ſo many hundred parts, 
and ifa point, an1 two Cyphers, or digi's 


be prefixed, its value is decreaſed to be: ſo 
B 4 _ many 
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 NotatFon. © Chap. t. 
many thouſandth parts; asif you would 
prefix before the figure 3 a point (.) or 


- prick thus (.3) it is then decreaſed from 3 
* Units or Integers, to(3)three tenth parts. 


of a Unit or Integer; and if you prefix'a' 


point and cypher thus (.03) itisdecrgeaſed 
from 3 Integers to 3 hundredth parts Þf an 
Integer, and by this means 5 |. Abſolftte by 
prefixing of a point will be decreaſedtog. 1, 
Negative which is 5 tenth parts of a poundy 


equal in value to rcn thillings; And ſo by 


prefixing of more-Cyphers or Digits, its 
value is decreaſed in .a decuple proportion 
ad infinitum. As in the following <cheme 
or rather order of Nzmbers, we have plac# 
ed (o) Cypher in its due piace and order, 
aSit is both the beginning and medium-of 
.Number ; for going from (o) towards the 
Teft hand you deal with Intire, Abſolute, 
W hole, Increaſing Numbers. 


Decreaſins Numbers 
2 [345 


Increafing Dumbers. 
KH. 
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_ towards the Right hand, you mectwith bro- 
ken;- Negative, Fractional and Decreaſing 
opt | Num- 
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But going from (0) the place of Units: 
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Chap. TI. of Numbers, 9: 
Numbers, And hence it follows that 
Multiplication tncreaſeth the product in 
Abſolute Numbers, but decreaſeth the pro- 
duct in Negative Numbers ; Alſo Divilion- 
decreaſeth the quotient in: whole Numoers, 
and increaſeth it in-Nepgative, or Fractional: 
Numbers. . 

14. An Abſolute, Intire, whole, Increa- 
ſing namper, hath always a point annexed: 
towards the right hand and therefore 

15. A Negative, Broken, Decimal, 
decreafing number, hath alwayes a point” 
prefixed before it towards the left hand: 
When we expreſs Integers, or whole nam- 
ber,as 5 pounds, 5 feet, 26 men, we uſually: 
annex a point or prick after the number: 


d. teet. men. Lach; 

thus-F.. 5, 26. 347. But when we expreſs. 
Decimals, or Numbers that are denyed to» 
be Intire, as decrealing nunbers, we do» 
commonly prefix & point or prick before: 
the ſaid decimal, or decreaſing aumber,thus. 
(.3)thatis 3 tenths, or 3 primes, .03, that: 
is 3 hundredths or 3 ſeconds. 

- 16.. A whole or abſolute mamber 1s an: 


| unit. or a Compoſed multitude of units, and: 


it is. cither. a prime or.clſz a compounded! 
number, 


' 17. Prime numbers amongſt themſelves 
ate thoſe which have no mult:tade of units. + 
A B , 5. ES for: 24 


. Notation Chap. 1. 
* fora common meaſurer as 8 and 7 or 10 


and 13 becauſe not any multitude of units 
- can equally meaſure or divide them with- 
out a Remainder, 

18, Compound ##mbers amongſt them- 
ſelves are thoſe which have a multitude of I 
units for a common meaſurer,as 9 and 12. 
becauſe 3 meaſures them exactly and ab- 


] 
breviates them to 3 and 4. : 
19: A Broken number commonly called | 

| 


a fraCtion, is a part or parts of a whole a»m- 
ber; viz, a part of an Integer, a$%+ one | 
third, is one third part of an unit. 

20, Abroken uber, or fraftion, con- 
liſts of 2 parts, viz, the Numerator and 
the Denominator. 

21, The Numerator and Denominator | 
of a fraction, are ſet one over the other, 
with a line between them; and the Nume- |: 
rator is ſet above the line, and exprefleth |} 
the parts therein contained. 

22. The Denominator of a fraction is 
the Inferiour »amber placed below the line, 

_ and'exprefſeth the number of parts into 
-whichthe unit or Integer is divided; as let 
3 be the fraction-given, ſo ſhall 3'be the 
numerator,and doth exprefle or namber the 
multitude of parts contained in this fraCtion, 

| for + isa fraction compoſed of fourths, or 
| - Quarters, and the figure 3 in wwmbering. 
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o flhewes usthat in that fraQtion there are 3 
s fofthoſe fourth parts or quarters; alſo inthe 
. Fame fraQtion 3, 4.is the dewominator and 
doth expreſſe the Quality of the fraction, 
- fviz. that the whole, or integer, is here di- 
f Ivided into 4 equal parts. 
> # 23. Abroken number is either Proper or 
- IImproper ; viz. Proper, when the numera- 
ror is leſſer than the dexominator; ſo }. isa 
| Iperfect proper fraction : But an Improper 
fraction hath its numerator greater, or at 
 Fleaſt equal to the denominator ; thus, 7? 1s 
| an Improper fraction : the Reaſon is given 
in the definition, 

24. A proper broken number, is either 
Semple, or Compound: vi, Simple, when 
it hath one Denomination, and Compound © 
when it conſiſteth of diverſe Denomina- 
tions, If 31, £1. 25,1, were given, we 
ſay they are either of them ſingle, or ſrmple 
fractions becauſe they conſilt but of one 7#- 
merator and one denominator ;, but if 3 of 
; of -*.*, of a pound ſterling were given, we 
ſay that it is a compound broken ntmber, or 
fraction, becauſe the expreſſion and repre- 
ſentation, confilteth of more denominati- 
ons than one ; and ſuch by ſome are called 
fraftions of fraftions ;, and they have al- 
wayes this particle ( of.) between them, 


ts 


- the Honificant figures of the numerator, and 


| fraction; under this head are all our de- 
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25.-When a fingle broken number or Pt 
frattion, hath for his denominator a number 
conſiſting of a Unit in the firſt place towards 
the left hand, and nothing but Cyphers from 
the Unit towards the right hand, it is then 
the more aptly and rightly called a decimal 


creaſing numbers placed,and in our 1 3th de- 
finition called Negative; and by that order 
there preſcribed we ord:cr them to be De- 
cimals, by bgning a point or prick before #1 
them, or the aumerator rejecting the dens- 
minator ; Thereforc according to our laſt I 
Rule, #- 5-5- ff. +? 5- are faidto be De- 
cima's;, and a Decimal frattion may be 
expreſied without its derominater (as be- 
fore) by prefixing a point or prick before 


—_— = Www @t© 


-*the numerator.of the ſaid frattion, 'and then 


ſhall the former fra&or .*, and 5, ſtand 
thus.5 and.25, WE 
- But oftentimes as in the ſecond and 4th 
fractidns-;.5., and -:-{-, a prick or point,will. 
not do without the help of a cypher or cy- 
phers prefixed before the ſignificant figures 
of the numerator, and therefore when'the 
2amerator of a decimal fraition, conliſteth * 
not of ſo many places, as the denominator 
hath cyphers, fill up the void places of the 
numerator With . prehzing Cyphers before 


then 


<i_#; 
a, 


Chap. 1. «© of Numbers. EP =3 
then ſign it for a decimal, ſo ſhall i. be» 
.05 and 35. will be.o25 and -,77.., will” ©: 
be .0072. Now'by this we may eafily _ 
diſcover the denominator having the' nume- 
rator; for.alwayes the denominator of any 
decimal fraftion, conſiſts of ſo many Cy-- 
phers as the numerator hath places, with-a 
unit prefixed beſore the ſaid Cyphers, viz. 
under the point or prick. 

26. A Decimal number or fraction, 1s 
that which is expreſſed by Primes, Seconds, 
Thirds, Fourths, &c. and is Number de- 
creaſing. Here inſtead of NVatural ard 
Common'frattions, as } of a thing, WE Or- 
der the thing or Integer into Primes, Se- «: 
conas, Thirds, Fourths, Fifths, &c, that” 
our expreſſion may be conſonant to our for- 
mer order, - of 1-4 Rs 

27. In:Decimal &ritnmetics, wealways 
imagin (and it would ve very commodious” 
if it were really ſo) that all intire units, Inte- - 
gers, and things are divided firſt into ten 
equal parts, and theie parts ſo divided we- 
call Primes ; and ſecondly, we divide alſo 
each of the former primes into other ten e-. 
qual parts, and every of theſe diviſions we 
call ſeconds; and thirdly, we divide each: 
of the ſaid /eco9s into ten other equal parts, 
and thoſe ſo divided we call Thirds, and ſo 
by decimating the former and- ſub-deci- 
mating 
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14 Notation gg Chap. r, 


mating theſe latter, we run on ad infinr- 
rH 


28. Leta pound ſterling, Troy weight, 


Averdupots weight, Liquid meaſure, Dry 


meaſure, Longs meaſure, time, dozen or 
any other thing, .or Integer be given to be 
aecimally divided ; in this notion premiſed, 
we ought to let the firſt diviſion be Primes, 
— the nextdiviſion Seconds, the next Thirds, 

 &c. So one pound ſterling being 2o ſhil- 
 lings, which divided into ten equal parts 
the value of each part will be two ſhillings ; 
therefore one Prime of a pound ſterling 
will ſtzni thus (.1) which is in value 2 ſhil- 
lings : Three Primes will ſtand thus (.3) 


' and that is in value 6 ſhillings. Again, a 


Prime or .1 being divided into ten equal 


parts, each of thoſe parts will be one Se- | 
cond, and is thus expreſled, (.01) and its | 
value will be found to be 29. farthing and | 


. < ofa farthing; and ſo will- oz ſignifie one 
ſhilling or five Seconds, Andif .o1 be di- 
vided into ten other: equal parts, each of 


\» thoſe parts ſo divided will be Thirds, and 


willftand thus .oor, and its value will be 
found to be :96 of a farthing,, or 5 of a 
farthing ; and .oog Thirds will be 2d, and 
.64 of a farthing, or +*, of a farthing, &c. 
Sothat .375 |. will be found to- Repreſent 
75s, and 6d,; for the 3 Primes.arc 6: ſhil- 

EO | lings, 
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Chap. 1. » of Numbers. 5 
- Wlings, and the 7 Seconds are 15, 4d. and 

.* of a peny, and the five Th:rds are I 
 Epeny and.,,7, of a peny, both which added. 
Ftogether make 7s. 6d. 

29, If you put any bulk, or body, re-_ 
preſenting an Integer; if it be decamally di- 
vided, thenthe parts in the firſt decimation 
are Primes, the next Seconds, and the next- 
decimation is Thirds, the next Fourths, 

&c. As let there be given a bullet of Lead, 
or ſuch like, whoſe weight let be 501. Troy,. 
this call an unit, Integer, or thing; then. _ 
with the like weight and matter make 10+ _ , 
other, the which together will be equal to _ 
fol. and will weigh each of them 5.1. a- 
piece ; take of the ſame matter, and equal 
to5l, make 10 more, then each of thoſe: 
will weigh 6 ounces a picce;alſo if again you 
J take 6 ounces and thereof make 10 other 
ſmall bullets each of them will weigh 12 
peny weight Troy; and thus have you made 
Primes,Seconds.andThirds,in reſpect of the 
Integer containing 50 1.T roy weight:So that _ 
5 Primes is equall to the half maſs, and, 2: » 
Primes and 5 Seconds, is A quarter of the. 
maſs; andtherefore 1 of the firſt diviſion, 
2 of the ſecond diviſion, and 5 of the third- 
diviſion, will be equal in weight to - a- 
quarter of the maſs and contain 6 1. and 
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30: When a decimal frattion followeth 
a whole 2amber, you are to. ſeperate or 
part the decimal from the whole number by 
a point or prick; ſo if .75 followed the 
whole number 32, ſet them thus 32.75. 
You will find that divers Authors have di- 
vers wayes in expreſſing mixt numbers, as 
thus, 32175 or 32.75, or ,,;. but you will 
find that 32.75 thus placed and expreſſed i 
fitteſt for Calculation. _ 

31, A mixt Number hath 2 parts, the 
whole and the broken ; the whole is that 
which is compoſed of Integers, and the bro- 
ken is a fraction annexed thereunto. So 
the mixt Number 36 ©, being given we ſay 
that 36 is the whole Viimber, which is 
compoſed of Integers, and: the -*- is the 
. broken Number annexed, which ſheweth: 
that one of the former Integers (of that 36) 
being divided: into- 12 parts, this' ,*- doth* 
expreſs 8 of thoſe 12 parts more belonging 
to the ſaid 36 Integers, 

32. Denominative Numbers are of one, 
or of many, and thoſe are of diverſe ſorts 
and kinds, viz. Singular called unit, as 1 ; 
and Plural calted multitude as 2; 3,4,53 
Single of one kindonly, called digits, as 1, 
2, 33 45 J» 6, 73 8, Q, and Compound of ma- 
NY, AaSTO, I1,12, 0c. 102, 367, £0, 
| Proportional as lingle, Multiple, Double, 
| Triple, 


Chap. T1. of Numbers. 7 
Triple, Quadruple, &c. Denominateas 
Pounds, Shillmgs, Pence ; | Undenominate 
as 1, 2, 3s &c. Perfett-as -6,-28, 496; 
8128, 130$S16, 2096128, cc, Whoſe 
partsare cqual to the numbers; Imperfe, 
unequal and more in-the ſym'as-12 to 1, 2, 
3» 4) 6. Imperfect, unequal and leſs than 


the ſum, as 8.to 1,2,4. Numbers -Com- ._. 


menſurable” and Incommenſarable, as 12 
and 9 are Commenſurable becauſe three 
meaſures them both. | 

But 6 and 17 are Incommenſurable be- 


. cauſeno one Common nxmber or meaſure 


can meaſure them'; Linear in form ofa line, 


AS ......c--... | Superficial in form of a Super- 
ficies or plane; as ;* or #:: ' &e. : and 


LEES EIS 


Theſe two latter are otherwiſe called ftigura- 
tive numbers : There are alſo other num- 
bers called Tabular, as Sines, Tangents 
Secants, &c, Others that be called Loga- 
rithmetick or borrowed numbers, fitted to 
proportion for ealie and ſpeedy Calculation 
" of all manner of Queſtions, 


CHAP. 


CHAP. FH. 


S Ofthe Natural Diviſion 

Ss of Integers, and the ſe- 
veral Denominations of 
their parts. 


þ Efore we come to Calculation 
or the ordering of Numbers to 
| operate any Arithmetical Que- 
ſtion propoſed, we will lay, down Tables 
.of the Denomination of ſeveral Integers 
and after that (having mentioned the ſeve- 
ral Species or kinds of Arithmetick) we 
ſhall immediately handle the Species of 
Numeration, which are the main Pillars 
upon which the whole Fabrick of this Art ' 
iS built, | 


Of Money, Weights, &c. 


2, The leaſt Denomination or Fraftion 
of money uſed in England is a farthing, 
| from 


” it 
”A 


"wn dc Ws ; 
a v5 4 
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from whence is produced the following 
Tables, called the Tables of Coyn, (viz. ) 


and therefore 


j ſarthing C1 farthing)l. s, @d. qrs 
4 farthings 1 Penny ( 1—20—12- -4 
12 Pence ane ſ ſhilling | I —20 -240-960 
20 Shillings I Pound ) 1-12-48 
1—4 


The firſt of theſe Tables viz. that on the 
left hand is plain and eaſie to be under- 
ſtood, and theref6re wants no directions. 
In the fecond Table above the line you have 
If. 205, 12d, 4 qts, whereby is meant 
that 1 pound is equal to 20 ſhillings, and 
one ſhilling is equal to 12 pence, and one 
peny equal to 4 farthings, under the line 
is 1/1. 205. 2404. 960 qts. which ligni- 
fies one pound to contain 20 ſhillings or 
240 pence, or 960 farthings ; in the! ſe- 
cond line below that is 15. 124. 48 9ts, 
the firſt ſtanding under the denomination of 
ſhillings, whereby is to be noted that one 
ſhilling is equal to 12 pence, or 48 far- 
_ things, and likewiſe that below, that one 
 peny; is equal in value to four farthings ; 
underſtand the like reaſon in all the follow- 
ing Tables of weight, meaſure, time, mo- 
tion, and dozen, 
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20 Of Money, Weights, Chap. 2. 


Troy weight. 

3. The leaft Fraction or Denomination 
of weight uſcd in Enpland isa orain of | 
wheat gathered out of tic raiddle of the 
ezr, and well dryed ; {ro:17 whence are pro- 
duced theſe following ! ables' of weight, 
called Troy weight, 


| 


32 Grains of wheat ( 2-4 tificial gratns 
24 Artificial graines\) 2 ) 1 Penny weight 
20 Peny-weight = þ $ 01? 
I2 OWNCES ——) 1 Pound Troy Wergit 
And Therefore. | 
l. out. Alds, &'RNse 
Jo] Zn ZO hmmm n24, __ 
| E-——_] 2——240—-$700 
L——20 480 
I ———-24 


Troy Weight ſerveth only to weigh Bread, 
Gold, filver, and Electuaries ; it alſo re- 
gulateth, and preſcribeth a form how to 
keep the money of Envland at 'a certain 
ſtandard, The Goldſmiths have -devided * 
the ounce Troy weight into other-.parts, 
which they generally call mark weight, the 
denominative parts thereof are as follow- 
eth, viz, A mark (being an ounce Troy) is 
divided into 24. equal parts, calied Cares 
and each Carect into 4. grains, ſo thatin a 
mark 


Chap. 2. and Meaſures, , 2x 
mark are 96 Grains; by this weight they 
diſtinguiſh the different fineſs of their Gold, 
for if to the fineſt of Gold be put 2 Cares 
of Alloy (which is of Silver, Copper, or 


other baſer mettle, with which they uſeto 


mix their Gold or f{ilver to abate the fineſs 
thereof) both making when cold but an 
ounce, or 24 Carects, then this Gol1 is 
ſaid to be 22 Carects fine; for if it come 
to be Refined the 2 Carccts of alloy will 
fly away and leave only 22 Carects of pure 


Gold, the like to be conſidered of a great-. 


er or leſſer quantity; And as the fineſs of 
gold is eltimated by Carects,ſo the finefſs of 
filver is diltinguſhed by ounces, for if a 
pound of it be pure, an looſeth nothing in 


the Refining, ſuch ſilver is ſaid to be twelve 


ounces fine,but if it looſeth any thing, it.is 
ſaid to contain ſo much fineneſs as the 
loſs wanteth of 12 ounces, as if it loſe-an 
ounce, it isſaid to be 17 ounces fine, - and-if 
it loſe one ounce 14. peny weight, then 
It is ſaid to;be 10 ounces 6 peny weight 
fine, andthat which loſeth two ounces four 
* penny weight 16 grains, is ſaid to be nine 
ounces 15 penny weight 8 grains fine, &c. 
thelikeof a greater or leſſer quantity. 


 Apothecaries weights. 
4. The Aporbecaries have their weights 


' 


deduced. 
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22 Of Money, Weights, 
deduced from Troy weight, a pound Troy 


being he greateſt Integer, a Table of whoſe 
diviſion and ſub-diviſion followeth, iz, 


T pound 12 #Unce's And therefore 
W&v&53 N Vp , \ 

7 oznce \ © J8 drams Cl. oun. dram ſirup. \gr. 
1 dram Z 3 ſeruples ( 1-12—-8——3—- 20 
2 feruple 20 &147MS ) 1-.12--96—218-5760 
I—- 8-24—'480 
I—=- Z—-- 60 
I —-- 20 


5. Thus much concerning T roy weight, 
and its derivative weights(which as was ſaid 
before) ſerveth to weigh Bread, Gold, 
Silver, and EleQtuaries; now beſides Troy 
weight there is another kind of weight uſed 
In England, commonly known by the name 
of ver dupors weight, (a pound of which 
 'eqUMT to 14 ounces 12 peny weight 
Troy weight) and it ſerveth to weigh all 
 Kindes of Grocery wares, as alſo butter, 
Cheeſe, Fleſh, Wax, Tallow, Rozen, Pitch,- - 
Lead, and all ſuch kind of garbel, the Ta- 
ble of which weight is as followeth, 


—_— —_—_ © OS ——_— » —__ — 
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The T able of Averdupois weight. 


, 4 quarters of a dram one dram 
16 drams one ounce 
16 ounces © Jone pound Py” 
28 Pounds =! qnarter of a hundred 
4 quarters t hund, weight, 0! 112 
20 Hunared wi] 1 Tut, 
And therefore. 
The Go. +: 4 ou. an. qts. 


@m—_—_— 


—_ —————— w—_—_— dy 


I——20—-80—2240—13440— 21 5040-- 850160 
I—-4—--I112— 1792—- 28672— 114688 

I —28 — 448——7168—--28672 

I ne 16 ———===20 —— 1024. 

Fra rod 15 - w——64 

Þ — 


Wooll is weighed with this weight, but - 
only the diviſions are not the ſame ; A Ta- 
ble whereof followeth, 


A Table 


, 4 of Money, Weights. Chap.2., 


A. Table of the denominative parts of 
Wool-we! ghr, 


7 Ponds 1 Clov? 
2 CLoves I Stone 
2 Stone \ V1 Toad 
6 Todd I Stone TAKE I Fey 
2 eyes . 1 Sack 
12 Sacks | I Laſt 


And Therefore 


Laſt Sacks rey Toad Stone? Cloves 


LR —15 3Z12—-924 -- 4368 
[3——20 20063" 394 
1——6i==13—26---182 

5 % 
I — 2——-4——28 
I ——-2 — 14 


I 


Note thit in ſome Countreys.the Wey is 

2561. Averdxpors, as is the Suffolk, Wey; 
But in Efe»thereis 3361; in a Wey. 
 .-6. Theleaft Denominative part of Li: 
quid meaſure isa Pint, and it is taken from 
Troy weight, becauſe 1 pound of wheat 
Troy weight makes 1 Pint liquid : A Table 
of which Meaſure followeth. 
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Chap. 2. 

The Table of Liquid Meaſure. p 
1 pound of wheat Troy) Ot pint ; 
2 pints — ek tanks 
2 quarts —_ I pottle 
2 pottles —— | 1 gallon 
8 gallons w——_ 1 fink, of ale, ſope, or herr. 


g gallons 


— 5 


I firbin of beer 


lv 
Io gallons and a half- vE I hrk. of Salmon or Eeles 
2 firbins ——— | 1 K/lderhin 
2 Kilderhins- . I barrel 4 
42 gallons-- 1 Tierce of win? E 
63 gallons-- a_ 1 hogshead fo” 
2 hogsheals -- - I p/pe or butt ? 


CI Tunnof wine 


I. 2 pipes of butts-- — 


And Therefore. 


Tin pipes buds gall, pts grains of wh. 
] —2-——-2—--- 63-—-8 7680 


_ ——*$— OGG @—— 


—__ T—_————_—_ _ 


I ——2——-4—--252 —2015—- 15482880 
I —--2—--125— 1008 —-- 7741440 
I 63—-504-—-- 3370720 

I —8 ———- 61440 


2 — 76030 


Thus you ſee that according to the ſtand- 
_ ardof England a pint doth contain 7680 
Srains of Natural wheat, but whoever 
ſhall try the wheat growing in Norfolk, 
. ſhall ind a Concave inch (that is a hollow, 
or hole made juſt the bigneſs of an inch.) to 
contain 280 kernels of wheat, and if you 
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26 Of Money, Weights, Chap. 2. 
admit of 287 ſolid Inches in a pint, which 
according to the Judgment of Artiſts, is the 
content of a pint wine- meaſure (the leaſt of 
all meaſnres) then a pint of ſuch meaſure 
will contain 8085 grains of wheat ; which 
1s very different from the ſtandard, but 
theſe things Quere. 

_ - 7.. Theleaſt Denominative part of dry 
| _ meaſure isalſo a pint, and this is likewiſe 
f taken from Troy weight, The Table of 
| -- - whoſe diviſion followeth. 


The Table of Dry Meaſure. 


I pant- | (1 pert 
2 pints | I quart 
2 quarts | 1 pottle 
2 pottles 1 gallon 
2 gallons I peck 


| 
>= 4 1 buſhel 
ET 
E224 


1 Comb 
2 Combs 1 quarter 
4 quarters 1 Chalder 
5 quarters I Wey 
2 Weys ; \1Laſe 


 — — 
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| And therefore. 


laſk wiy qts com. buſh. peck gall. pints 
I Zone Suman mums 4 — 4 — 2 —-- 

I —— 2--10—-20----80—--3*0— 640—g120 

I —--3—- IO—- JO—--160-320—2560 

L ——2———8—— 32—--64-:- $12 

Fin 4 — I 6—--Z2—- 256 

L——-4—— 8 -— 64 

I — 2-——£10 -: 

I —— 3 


A— 


Ort — 


8. The leaſt Denominative part of: Long : : 
Meaſure is a Barley-corn well dryed and. *-*? 
taken out of the middle of the car : whoſe  * 


Table of parts followeth. 
The Table of Long Meaſure. 
3 barley cornes } Fn Inch 
TH A bs foot 
z feet —_—_— | 1 yard 
3 fret 9 mnches + bt ” 
or a yard and "Sy, > E Pf Ell Englih 
6 filkomm_———; T1 e408 
5 yards and anhalf—.| _ | 1 pole or perch 
40 poles 0) Perchege— 1 furlong 


8 furlongs —-- 3 1 Englihmile 


-Y 
» Z 
" *%* tf r Pa... I ' pg 
o 3%. 0; wm E F a 4 


* 5 
gs a Y A, ” 0 + , = "=" , + | 
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And Therefore. 


mile furl. poles yards feet Inches barl.corns 
L——B——40—= $1I——3—12———3 


———__u _— 


1——8—-- 320—-1760— $280 — 63360— 150080" 
L—— 40—--220—--660—- 7920-—- 23760 
I——5 1-—--16\—— 198 ——-594 


Innes Z——- Z0——-108 
I—-12——--36 


L of 


And note that the yard, as alſo the ell, is 
uſually divided into 4. quarters, and each 
quarter into 4 Nailes. 

\ Note alſo, that a Geometrical pace is 5 
feet; and there are 1056 ſuch paces in an 
Engliſh mile. 

9. The parts of the Superficial meaſures 
of land, are ſuch as are mentioned in the 
following Table, v:z. 


The Table of Land Meaſure. 


40 Square Poles I Rood or quarter 
or Peyches make4 of an Acre. 
4 Roods I Acre, 


By the foregoing Table of long Meaſure, 
you are Informed what a pole, or (which is 
all one) perch-is ; and by this that 40 ſquare 
perches are 1 Rood, Now a ſquare perch 

is 


2 "8 


s SY 
4 iy uP - 


——— 
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is a Superficies very aptly reſembled by a 
ſquare Trencher, every fide thereof being 
a Perch or 5 Yards anda half in length, 40 
ofthemisa Rood, and 4 Roods an Acre. 
-So that a Superficies that 15 40 perches long 
and 4. broad is an Acre of land the Acre con- 
taining inall 160 ſquare Perches. 

Io, Theleaſt Denominative part of Time 
is a Minute, the- greateſt Integer being a 
Year; from whence is produccd this fol-_ 
lowing Table. 


The Table of Time. 


1 Minite 1 Fr Minite 


60 Minutes | T Hour 

24 Houres i y 1 I Day natural 
7 Dayes >ﬆ« < 17h 

4 weeks © \ 81 1 Moneth 

13 moneths 1 | 

day & 6 hours } |. os 


But the year isaſually divided into 12 un- 
equal Calendar Moneths, whoſe names and 
the number of Days that they Contain, fol- 
low, viz, 


4, _».1 


gays. 


0 I 4A © NES Gs. HERE EST 
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days 24 
January —— -31? Sothat the year contain- 
EO By | eth 365 days,and 6 hours, 
rl. | but the 6 hours 1s not rec- 
Miy-———= 31 | koned but onely every 4. 
June ————--30 1; year, and then there is a 


JUY ————--31 1 day added to the latter ' 


Augitil ==-21 q 
bem how dE. i ; endof February,and then 
Oftnhfr — —— --31 | it containeth 29 days,and 
ed: ano 30 | that year is called Leap- 
Decemer 


—_n 5 year, and containeth 366 


And here Note, that as the Hour is di- 
vided into 60 Minutes, ſo each Minute is 
ſubdivided into 60 Seconds, and each Se- 
cond into 60 Thirds, and each Third into 
60 Fourths, &c. 

The Tropical year by the exaCteſt obs 
ſervations of the molt accurate Afbrono- 
mers, is found to be 365 Days, 5 Hours, 
49 Minutes, 4 Seconds and 21 Thirds, 
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CHAP. Hl. 
Of the Species or Kinds 


of Arithmetick, 
1. A Rithmetick is either Natural, Arti: 


{ Aficial, Analiticall, Algebraical, Li- - © 
neal, or Inſtrumental. £4 


2, Natural Arithmetick, isthat which is: 
performed by the Numbers themſelves z 


and this is either Poſitive or Negative. Po- 
iitive which is wrought by certain infallible 
numbers propounded, and this is either f1n- 
ole or Comparative; Single, which confi- 
cereth the nature of numbers ſimply by 
themſelves,; and Comparative which is” + 
wrought by nambers as they have Relation 
one to another, And the Negative: part ” 
relates to the Rule of Falſe. = oe 

3. Artificial (by ſome called Logarith- 
metical ) Arithmetick is that which is- - 
performed by Artificial or borrowed *' 
numbers itivented for that purpoſe, and are: 
called Logarithmes, | 
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32 The ſpecies of Arithm. Chap.23. 
4. Analiticall Aritametick, is that 
which ſhews from a thing unknown, to 
find truly that which is ſought; always 
keeping the Species without Change. 

5. Algebraical Arithmetick, is an ob- 
ſcure and hidden art of Accompting by num- 
bers in reſolving of hard Queſtions. 

6. Lincal Arithmetick, is that which is 
performed by lines, fitted to proportions 
as alſo Geometrical projections, 

7, Inſtrumental Arithmetick, 1s (that 
which is Performed by Inſtruments, fitted 
with Circular and Right lines of proporti- 
ons, by the motion of an Index or other- 


wiſe. 
8, The parts of ſingle Arithmetick are 


Numeration and the Extraction of Roots. 

9. Numeratjon is that which by certain 
known numbers propounded, we diſcover 
another Number un'snown. 

10. Numeration hath four Species; viz, 
Addition , Subtraction , Multiplication , 
and Diviſion, 


Chap. 4. ” 0x 


CHAP. IV. 


Of Addition of whole 


Numbers. 


I, A Ddition is the Reduction of two, or: 

more numbers of like kind together: 
into one Sum or Total. Or it is that by 
which divers z«mbers are added together, 
to the end that the Sum or Total value of 
them all may be diſcovered. 

The firſt number in every addition 1s: 
called the Addable number, the other, the: 
' namber or numbers added, and the number 
| invented by the Ad4zrion 1s called the Ag- 

gregate or Sum, containing the value of the: 
Aadaition. 

The Collation of the zumbers, is the- 
right: placing of the zumbers given re- 
ſpeQively to each denomination ; And the- . 
Operation is the Artificial adding of the- 

_ numbers given together in order to the find 
ns out of the 4 ggregare Or yum, 
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2, In Addition, place the numbers given 
reſpectively the one above the other, in 
ſuch ſort, that the like degree; place, or de- 
nomination 'may. ſtand in the ſame Series, 
Viz, Units under Units, Tens under Tens, 
Hundreds under Hundreds, &-c. Pounds 
under Pounds, Shillings 'under Shill:ngs, 
Pence under Pence, &c. Yards under 
Yards, Feet under Feet, - 4c. 
ES F Having thus placed the numbers given | 
(as before) and drawn a line under them, 
Add them together, beginning with the 
Icfler denomination, viz. at the right hand 
and ſo on, ſubſcribing the ſum under the 
linc Reſpectively ; as for Example. 

Let there be given 3352 and 213and 133 
to be added together, 1 ſet the Units in each 
particular 7z»-ber under cach other, and 
ſo likewiſe the Tens under the Tens, &c. 
and draw a line under them as in the mar- 
gent, then I begin at the place 
of Units and add them together 333 - 
upwards ſaying, 3 and 3 are 6 213 
and 2 make 8, which I ſct under 133 
the line, and under the ſame h1- 3698 


 Eures added together; then I 

proceed to the next- place, being the place 
of Tens, and add them up in the ſame man- 
ner as I did the place of Units, ſaying 3 


and 1 are 4and 5 are 9, which I per 6 
ct 


CR” kg, 


ſet under the line Reſpeively ; then I go 
to the place of Hundreds, and add them up 
as Idid the other, ſaying 1 and 2 are 3 and 
2 are6, whichlT alſo ſet under the line; and 
latly I go to the place of Thouſands, and 
becauſe there are no other figures to add to 
the 3, I ſet it under the line in its reſpective 
place, and ſo the work is finiſhed; and 1 
find the ſum of the 3 given numbers to be 
3698. | 
4. Butif the ſum of the figures of any 
Series excecds ten, or any mber of tens, 
ſubſcribe under the ſame the Exceſs above 
the tens, and for every ten carry one to be 
added to the next Series towards the leſt 
hand, and ſo go on until you have finiſhed 
your addition ; alwaycs remembriag, that 
how great ſoever the ſum of the figures of 
the laſt Series is, it mutt all be ſet down un-_ 
der the line ReſpeCtively. So 3678 being. 
eivento be added to 2357, I fet them down 
aSis before directed and as in the rnargent, 
with a line drawn under them, thenl begin 
and add them, fayins 7 and 8 are 15 
which is 5 above ten, |[ ſet 5 under 3678 
the line,and carry I for the ten to be 2357 © 
added to the next Series, ſaying 1 6025 
that I carriedand 5 is 6and 7 arc 13 
I ſet down 3 an1 carry 1 for the ten, thento 
the next Serics, I ſay 3 that I carried and 3 
C 6 are, 
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Of Addition: Chap.4. 
are 4and 6 are ten, now becauſe it come 
to juſt 10 and no more, | ſet o under the 
line and carry 1 for the ten to the next,'and 
ſay 1 thatI carried and zare 3 and 3 are 6 
which I ſet down in its ReſpeCtive place, 
thus the addition is ended, and the total 
Sum of theſe nambers is found to be 62353, 
ſeveral Examples of this kind follow. 


354867 
57 3840 
785946 
347205 


Numbers to be added 


Sum 2061864 


45345 | 


742647 | a+ 
Numbers to )455834 | Numbers to ) $8074 
be added. 75483 } be added, 8437 
648300 | 923 
76 
Sum -193926 
PAY Sum 92856 


5. If the Numbers given to be added __ 
are contained under divers denominations, 


as of Pounds, Shillings, Pence and Farthings; 
or of Tuns, Hundreds, Quarters, Pounds, 
&c. Then in this caſe having diſpoſed of 


the numbers, each denomination _ O- 
h er 


= 848" Ine” OOTY. RS ot 
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ther of like kind; begin at the leaſt deno- 
mination, (minding how many of one deno- 
mination do make an Integer in the next) 
} and having added them up, for every Inte- 
; ger of the next greater denomination that 
$ you find therein contained, bear a unit in 
mind to be added to the ſaid next greater 
denomination, expreſſing the exceſs reſpe- 
 Qively under the line, proceed in this man- 
ner untill your addition be finiſhed, the fol- 
lowing Examples will make the Rule plain 
to the learner Thus theſe ſeveral ſums being 
given to be added,viz.1361. 135.4 d.2 qrs. 
and 791.07 $.10d. 3 qrs.and 331.18s.c99. 
1 qrs. alſo 151. gs. 5d. oqrs. The nam- 
4 bers being diſpoſed according to order wilt 
* ſtandas inthe Margent. Then I begin at the 
! denomination of Far- I. s. &d. qr. 
things and add themup, 135— 13—-04—--2 
ſaying 1 and 3-are 4 & ©55 EY 
2 make 6, now I con- _ DO 
ſider that 6 Farthings, - 00 
is 1 peny and 2 far- 26 09—-05—--2 
things, wherefore I ſet down the 2 Farthings 
!n its place under the line, and keep 1 in 
' mind to be added to the next denomination 
of Pence; thenI go on, ſaying 1 that Icar- 
riedand5 are6andg are 15 and 10 are 25 
and 4 are 29, now I conſider that 29 pence 
are 2 ſhillings and 5 pence, wherefore I - 

| | [ 


— — 
_ "—_— _ 
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the 5: pence in order under the line and keep 
2 in mind for the 2 ſhillings, to be added to 
the ſhillings ;, thenT go on ſaying, 2 that I 
carried, andg are 11, and 18 are 29, and 
7 are 36, and 13 are 49; then I conſider 
that 49 ſhillings are 2 Pounds and 9 fhil- 
lings, wherefore I ſet the 9 ſhillings under 
the line, and carry 2 for the 2 pounds, to 
the next and laſt denomination of pounds, 
and proceed ſaying, 2 thatI carried, and 5 
make 7. and 3 are 10, andgare 19, and6 
are 25 ; Ithen ſet down 5 and carry 2 for 
the 2 tens and proceed ſaying 2 that I carry 
and 1183, and 3are6, and 7 are 13, and 
3 make 16; I ſet down 6 and carry 1 for 
the ten, and goon ſaying 1 that I carried 
and 1 are 2 which I ſet in its place under 
the line, and the work is finiſhed, and thus 
I find the Sum of the fore-ſaid Numbers to 
be2651. ogs. of d. 2qrs. Thisto the In- 
Senious practitioner is ſufficient, but I ſhall 
(for the further illuminating of weaker ap- 
prehenſions) explain the operation of ano- 
ther Example in Troy wergbt ; and here tit 
Learner muſt take notice of the Table of 
Troy weight, mentioned or ſet down inthe 
third Section of the ſecond Chapter. The 
numbers given in this Example, are 381. 
0742.13p..18 gr. And 5ol. 10 0%, 10p.w. 
12 gr, And 42/, 08 oz. O5 p.Ww, 1697, 

A 


, 
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And in order tothe Addition thereof, I place 
them as you ſee, and proceed to operation; 
ſaying 16 and 12 are 28, and 18are 46; 
now becauſe 24 grains 
"RT CS 5 F 
make 1 pery weight, = ++ - 
46 grains are I Peny © wo wo 12 
weight and 22 grains, 42 o8 os 16 
wherefore I ſet down 132 o2 og 22 
22, andcarry 1 for the 
the peny weight, and going on I ſay 0:e that 
I carry and 5 make 6, and 10 are 16, and_ 
13 are 29, Which is 1 ounce and 9 pery 
weight ; I ſet down 9g inits place under the 
line, -and carry 1 to the ounces, ſaying x 
thatl carry and Sare 9, and 1o are 19, and 
7 are 26, and becauſe 26 owices make 2 
pound 2 ounces, I ſet down 2 for the ounces, 
and carry 2 to the pourds ; going on, 2 that 
I carry and 2 are 4, and 8 make 12, that 
is2andgo 1; then 1 I carry and 4are 5, 
and 5 are 10, and 3 are 13, which [ ſet 
down as in the Margent, and the work 1s 
finiſhed, and Ifind the ſum of the ſaid 2um- 
bers to amouſt to 1321, 02 9%. Og p.w. 22: 
gr, This is ſufficient for the underitanding 
of the following Examples, or any other 
that ſhall come to thy view. The way of 
proving theſe or any ſums in this Rule 1s 
ſhewed Immediately after the enſuing Ex- 
amples, 


Addition 
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Addition of E nolſh money, 


l. s. 6. 09S bo da, 4s. 
439 —13 —07——1' 48——1; —11—T 
184 ——0g——10——31|-76 10 ——07—3 
—— 04 185 ——— OO —0g—3 
$04 ——I1 II ——0]| 24——19——09—2 
1954 —- I2+———09 ——2 168—- 05 — 10 —I 


Addition of Troy weight. 


1, _Ofe  f-W. . &.  l. "Ole 1. &- 


I; ——0]J——13 ——12 | 145 —09— I2-—18 
18 -—06 —— 04 ——20 | 725 ——08— 14—10 
Gd abn-16 —Þ41& _— 06—13 
Of ——04 ——1I0——22 | 83——10— 16—20 
I9——1t —-18——04 | 130 —— 00— I0—12 
22——00 —— CO ——O00 | 7% ——07— 15—00 


—_— 


———— T——— —— ——_ 


97——05 — Rv I541—- 08— 16—0I 


ws l 


Aadition of Apothecaries weights. 


> ON S428 f4cf, mexFr.. . 2x : 
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438 ——07/—I—0—Ht4 | 60..-03-4—-0— 10 
74 —05—5—2—10| 48—10-—6--0— 14 
64-——10—7—I—16| 34.-—08—-2—I—15 
7 i—081-0-rt] 18 It—2-2-1t 
34 —— 09—6—1I—09 } 160-—— 07—I-2— 15 
— | 35 ——02=5=—h=07_ 
240 —-05—6—1—00 353——07-—J—=— I2 


———— 
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Aadition of Averdupois weight. 


| Tun HEY Ok oY = oun, Ar. 
Th nie {© renee | I; | 35 lO —— 


OmIT L ———— 17 3 Eon. 07 ——O04 
21 O07 ——O——25| I5 Oh —— 10 —— 
12 —<—30 0 -— I Y SO d0-— 09 
218—- 16 ——O———O ſer ==rm — OO —— 


nt ——tt_—_ 


Adaition of Liquid Meaſure. 


Tin Pipe bhd. gall. Tin hhds gall. Þþtvs 
5 —I I” 4 | Oj———4 
| $$——ouD0 eons] co 17} oct IB men 
33 ——O0——0 ——47 | 47 ——; ——00—— 5 
12 —-I ——0——56, 5] —3 ——22— 3 
{ 21—1—1—18| 170290 
| 133 —I==1——60| 166-1 —29——2 


Aaaition of Dry Meaſure. 


Chald. qrs. buſh. pec. qrs. buſh. pet. gall. 
4B —=<3 —<7—=3| 17 —3——I—1I 


13 —-I — 4+——O0| $0-—I — 3 ——O 
54 —O —6 ——2; 14 ——$; ——Z3—f 
4 ———9==1 | _30 —0—3==0_ 
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Aaaition of Long Meaſure, 


—0 | 
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Aaadition of Land Meaſure. 


Acre * Rood per. Act». Rood Perci, 
I2 3 ——— 18 
Ig —=0 24 
30 2 Ig 
$3=—==Z—— 30 
28. ] —— 38 
60 ——Z——— 26 


185 — 3=—=35 


The proof of Addition, 


6. Aldtrcon is proved after this 'man- 
ner, when you have found out the ſum of 
the Numbers given, then ſeparate the up- 
permoit line from the reſt, with a ſtroke or 
daſh of the pen, and then add them all vpſ 
again as you did before, leaving out theſſ « 


& 
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uppermoſt line, and having ſo done add 
this new invented Sum to the uppermoſt 

{ line you ſeparated, and if the Sum of thoſe 

I two lines be equalto the Sum firſt found 
out, then the work was performed truc, 
otherwife not, As for Example, let us 
prove the firſt example of Addirion of mo- 

F ney whoſe ſum we found to be 265 /.g9 s. 
[5 4. 2 9rs,and which we prove thus, having 
ſeparated the 


vppermolſt num- /: s, a.  - of6 
ber from the reſt, 1397 ——13—=— 24 —-2 
by a line as you 5 DH I. 
: 2 > do 
ſee in the mar- Is 0g ee 8108 


Sent, thenl add ,7;- 
the ſame toOge- 128 ——16-——-o1-—0 
ther again,leav- 25; 
ing out the ſaid 
uppermoſt line, .and the ſums thereof, I ſet 
urider the firſt Sum,or true ſum, which doth 

amount to 1281.16 5. oI d, © qrs.then again 

L add:this new Sumto the uppermoſt line 

that before was. ſeparated from the reſt, 

and.the Sum of theſe two. is 265.5. 9 5. 

-Jc5.4.. 2.47s.. the ſame with the firſt Sum, 

ff and therefore I conc'ude that the operation 

| was rightly performed. 


Pl #7. The main end of Addition in Queſti- 


<< ons Reſolvable thereby to know theſum of . 
» | | ſeve- 
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44 Of Addition Chap. 4. 
ſeveral debts, parcels, Integers, &-c. ſome 
Queſtions may be theſe that follow 


Oueſt. 1, There was an old man whoſe 
age wasSrequired, to which he replyed, [ 


have ſeven ſons each having two years be- 


tween the birth.of each other; and in the 
44 year of my age my eldeſt ſon was 
born, which is now the age of my youngeſt; 
I demand what was the old mans age ? 


Now to Reſo've this Queſtion, 44 


firft ſet down the fathers age 12 


at- the birth of his firſt child, 44 
which was 44, then the difference ——- 
between the eldeſt and the young- 100 
eſt, which 1s 12 years, and then 


the age of the youngeſt which is 44, and 


| then add them all together, and their ſum 


is 100, the compleate age of the Father. 


QOz:ft. 2. A man lent his friend at ſever- 
allt mes, theſe ſeveral ſums, (:z.) atone 
time 631. at another time 50/. at another 
time 48 /, at another time 156 /, now | 
e_ to know how much was lent him in 
all. ITT OO 


WR _ en «co Qu a Acc " —_— 
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Set the ſums lent one under ano- #4. 
ther, as you ſee in the margent, and 63 
then add them together, and'you 50 
I w il find their ſum to amount to 48 
317 4. whchisthe Total of all the 156 
Bf ſeveral ſums lent, and fo much is — 
due to the Creditor. 317 


| Oueſt, 3. From London to Ware 1s 20 

| miles, thence to” Huntington 29 miles, 

thence ro Srandford 21, thence toT wuxford 

36 miles, thence to Wentbridge 25 miles, 

from thence to York, 20 miles. Nowl. "3 
defire to know how many miles it is from © - 
London to_Yerk according to this Recko- + 
ning ? 7 . 


Now to anſwer this Queſtion, k 
ſet dow the ſeveral diſtances 20 
given as youſee inthe margent, 29 | 
and add them together, and you 21 
will inde their ſum to amonnt to _ 36 
151, which is the true diſtance 25 
In mites between London and _ 20 


tk. T51 


Queſt, 4. There are 2 numbers the leaſt | 
whereof is 40, ag1 their difference is 14, | 
I defire to know what is the greater nuim- 
«ver, and alſo what is theſum of them ge 

| ir 
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Firſt ſet down the leaſt > 40 


viz. 40,and 14 the. dif- 4 
ference, and add them oreateſt 5.4 
together,and their fum leaſt 40 


is 54 for the greateſt 
ns © ge fer 40, 94 

(the leaſt) unter 54, (the greateſt) and add 
tacm together, and their ſum is 94, equal 
to the greatelt and lealt numbers. 


EHAT. 


Of Subtraction of whole 
Numbers. 


\ 


1. Cubtration is the taking of a leſſer 

omber out of a greater of like 
kind, whereby to find out a third number 
being. or declaring the Inequality, excel: 
or difference between the numbers given,0 
Subtraltion is that by which one numbe 


is taken out of another number, given tc 
the 


IP 
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the end that the reſidue, or remainder may 
be known, which remainder is alſo called 
the reſt or difference of the numbers 
x £1VEN. | 
{ 2. The number out of which SubtraiZi- 
fon is to be made, mult be greater, or at 
JÞ8 leaſt equal with the .other number given, 
alſ{the h'gher or ſuperiour number is called 
| the major number, and the lower or inferi- 
our is call:d the minor number, and the 
operation of Sbrrattion being finiſhed, 
the reſt or remainder is called the difference 
of the numbers given, 

3. In Subtrattion place the numbers 
oven reſpectively, the one under the other, 
Kin ſuch ſort as like Ge gre COIN or de- 
nominations may ſtand in thE ſame Series, 
viz, Units under units, "Tens under Tens, 
ell &c. Pounds under Pounds, &c. Fect un- 
der Feet, and Parts un'er Parts, &c. This 
being done, draw a line underneath, as in 

Aadition. | 
4.. Having placed the 11mbers given as 
rf is before directed, and drawn a line under 
| them, Subſtraq the lower number, (which 
in this caſe muſt alwayes be lefler than the 
uppermoſt) out of the higher »#mber, and 
of ſubſcribe the difference, or remainder, re- 
of pectively below the line; and when the. 
of work is finiſhed, the number below the 
F: linc 


49 Of Subtration Chap. 5, 
line will give you the Remainder ; As for 
Example, let 364521 be givento bs Sub- 
tracted from 795 836, I ſet the lefſer under 
the greater as in the margent, and draw a 
jine under them, then beginning at the 
Right hand, I ſay 1 out of 6 and 
there Remains 5, which I ſet in nouns 
order under the line ; then I pro- 364521 
ceed tothe next, ſaying 2 from 
reits 1, which Inote alſo un- 431315 
der the line, and thus I goon un- 
till I have finiſhed the work, and then I find 
the Remainder or difference to be 431315, 


But if it fo happen (as commonly it 
doth) that the lowermoſt amber or figure 
ts greater then the uppermoſt ; then in this 
caſe, add ten to the uppermoſt number, and 
Subtract the ſaid lowermoſt number from 
their ſum, and the remainder place under 
the line, and when you go to the next figure 
below, pay a unit by adding it thereto for 
the 10 you borrowed before, and ſubtract 
that from the higher amber or figure : 
And thus go on untill your Subtract on bef - 
finiſhed. As for Example; Let 437503] 
be given, from whence it isrequired to ſub-|l | 
tract 153827, . | diſpoſe of the number: 
aSis before directed, and as you ſee in the 


margent ; ; then I begin, ſaying 7 from 3 IN, 
can: 


———.. 


—_—_— 17 "—_— EI 
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cannot; but (adding 10 thereto I ſay) 7 
from w3 and there Remains 6 

which I ſet under the line in or- 437503 
der; then I proceed to the next 15 3827 
pure, ſaying 1 that I borrowed = 

|} and2 is 3irom © I cannot, but 283676 
| 3 from 10 and there remains 7, q—< 

> hich | likewiſe ſet down as before; then 
one that I borrowed and eight is nine, from 
| five I cannot, but nine from fifteen and there 
remains fix ; then one I borrowed and 
three ts four, from ſeven and there remains 
three; then five from three I cannot, but . 
five from thirtcen and there remains eight; 
then one I horrowed and one are two, from 
four and there reſts two; And thus the 
work is finiſhed, and after theſe numbers are 
Subtralted one from another, the inequalt- 
ty, remainder, - exceſs, - or difference 1s 
found to be 283676. Examples for thy 
further experience may be theſe that 
> fojlow. 


| & As a EEC. We 


Y From 3475016 From 3615746 
3 T akg 730042 Take 5864. 
bl Reſts 2736374 Th 3609882: 


n 6. If the Sums or Naas: to be Sub- 
 Prralted, are of ſeveral Denominations, 
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Addition of the ſame Numbers; then begin 
atthe Right hand, and take the lower num- 


tothe nppermoſt Number, and from thei: 


the margent, and thus I begin at the leal 
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place the lefſer Su»: below the greater, and 
in the ſame Rank and order as is ſhewed in 


ber out of the uppermolt, if it be lefler; 
but if it be bigger then the uppermoſt, the 
borrow a Unit from the next greater De 
nomination, and turn it into the parts of the 
leffer Denomination, ard add thoſe parts 


Sum ſubſtract the lowermoſt, noting the 
remainder below the line; then proceec 
and pay 1 to the next Denomination fo! 
that which you borrowed before, and pro 
ceed in this order untillthe work be finith} 
ed, AnExample of this Rule may be thi 
that followeth; let 375 /. 13 5. 07 4. 1 qr 
be given, from whence let it be required t( 
Subtralt 57 1. 165. 034. 24qrs. In orde 
whercuntol place the numbers as youſee | 


Denomination ſaying 

two from one I can- /, s., 4d. gr 
not, therefore 1 bor- 375 13 o7 1 
row one peny from F57 16 03 2 
the nextct denominat1- 317 I7 *% O3 3 
on and turn 1t into ; 
farthings which is four, and adding four 
one which is five I ſay, but two from fi 


an there remains three, whichI put und 


—_ -— — — — 
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the line ;, then going on, I ſay one that I bor- 
rowed and three -is four, from 7 and there 
Reits three; then going on, 1 fay fixteen 
from thirteen I cannot, but (borrowing one 
pound. and turning it into twenty ſhillings ; 
I- add it to thirteen and that is thirty three, - 
wherefore I ſay) ſixteen from thirty three, 
4 and there remains ſeventeen, which I ſet un- 
der the line and go on, ſaying one: that I 
borrowed and ſeven is eight, from five I 
cannot, but eight fromfifteen and there re-. 
mains ſeven; then one that I borrowed and 
five is ſix, from ſeven there Reits one, and 
of nothing from three Reſts three, and the 
pl. work is done ; And 1 find the remainder or 
4 difference to be 317. 17 5. 034. 3 9rs. 
Another Example of Troy wezght may 
be this, I would Subtrratt 171.100z.11p.w. 


'd 2077. rom 24./. 05 02, oop.w. OBgr,' I 
it place the 2wmbers according to Rule and 
af begin, ſaying twenty 

from eight I cannot, /, oz, p.w. gr. 
| but borrow one peny 24 O©5 oo O$ 
| weiohe whichis twen- 17 10 11 20 
2} ty four grains, and o6 os og 12 
; add them to eight and — = — 


they are thirty two, wherefore I fay twen- 
ty from thirty two Relts twelve; then one 
that I borrowed and eleven is twelve, from 
0 Icannot, but twelve from twenty (bor- 
Di-2 += 
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52 Of SubtraFion Chap, 5. 
- rowing an” ounce which is twenty peny 
weigbt) and there remains ejght ; then one 
that I borrowed andten is eleven, from five 
I cannot, but eleven from ſeventeen and 
there reſts fix; then one that I borrowed 
and ſeven is eight, from four I cannot but 
, cight ſrom fourteen and there Reſts fix; 
then one that I borrowed and one is two 
from two and there reſts nothing ; fo that 
I find the Remainder or diflerence to be 6 /. 
6 0Z. 8p.w. 12 er, | 

7. It many times happeneth that you 
have many Sums or Numbers to be Sub- 
tratted from one number; as ſuppoſe a 
man ſhould lend his friend a certain Sm 
of Money, and his friend had paid him part 
of his debt at ſeveral times, then before you 
can conveniently know what is {till owing 
you are to add the ſeveral Narbers or 
Sums of Payment together, and Subrratt 
their Sum from the whole Debt, and the 
Remainder is the Sx due to the Creditor, 
as Suppoſe A lendeth to B 564. /. 13 5. 
104, and B hath Repaid him 7gl. 165. 

-©84. at one time, and 163/. 18s, 114. 
at another time, and 2417. 155, 084. at 
afiother time; and you would know how 
the Accompt ſtandeth between them, or 
what more is due to A, In order where- 
unto I firſt ſet down the Sum which A lent, 
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Chap. 5. of whole Numbers, 53 
and draw a line underneath it, then under 
that line ſet the ſeveral Sums of payment 
as you ſee in the margent; and having 
brought the ſeve- 

ral Sums of pay- "os So "fs 


ment | ito; one [£4 == 
Total by the 5th. P50 1 "ORE 
Rule of rhe 4th. paym. { 241-—15——o8 
Chapter forcgg- paid inall g85<11 —— ©3 
ing, I find their nemaines 79— 02-—07 
Sum amounteth 

to 4851, 11 5. 

34. which I Subtrait from the ſum firſt 
lent by A by the 6th Rule of this Chapter, 
and I find the Remainder to be 79 /. 02 x. 
07 d. And ſo much is ſtill due to A. 

W hen the Learner hath good knowledge 
of what hath been already dclivered, in this 
and the foregoing Chapter, -he will with 
eaſe underſtand the manner of working the 


* following Examples. 


<4 _"i a. © 


b S. 


of Subt 


ration 


SubtraFion of Money. 


| Chap. 5. 


SOON OST -- [ds 6 16 
Borrowed 374 lo oz | 7500 10 11 2 
Paid 1017 |: GO 3 
Remaines 254 14 4 | 691 O6 11 3 

G- 5 41: ES: 0k 
Borrowed 1000 ©o oo | 711 oZ Oo O 
Paid I9 co o©o6 11-38 00 I 
Rem. due g80 19 o6 | 699 o9 11 3 


266- L | 'S | 
l. % > 1h 
Borrowed 330 KD: 0! 
| 170 10,200 -. © 
Paid at ſeveral ) 361 { © Wo 
payments. $90 © 0308-2 
; BS OPEN —+54Y 
Pazd it all 19s 1408. 3 
Remain die 2104 07 O9 I 


——— em. | 


= = # 'S 
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OO 13 00 
©4, 16 Ig 


2, SubtraFion of Troy weight. 


Boveht 
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l. RW" re 
Bought 470 10 13 OO 


er 


— 


60 © ©0O CO CO 


" 38-" 10 18. OO 
Sold at 16. by ſe <2 


ſeveral 2 a 

Tims 4 04 09 ©Q | 
oe T's Ig 23 £ 
2J ©oO OO ©O 

Sold inall 245 1o 07 07 

Rem.unſold 22% oo O5 I7 


Subtration of Apothecaries weight. 


l. 0% Ar, fit. g&!. 6b. 0% dv. ſor: - gf: 
Bought 12 04 3 '© oo 20 00 1 o o7 
Sold 8.095% T2810 -00- £8. 


— —— - — WW——_ _  —_— _— 


Remains 3 11 1 I os | 9: 12-7 S208 
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SubſiraFion of Averdupois weight, 


+ Co; @5.- b., . TW C2. qr%s. bien Ss 
Bought. 35: © 15 | 5s 07 1 10 16 ag 
Solg -15. 1. 20 | 317 '1 236 of: "ma 


- 
= 


—  - =_————— | — . _ — k______— p 
= #1 


Rem. . 1g 2 233 = o9 3: 22. cn Ef 
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SubtraFion of Liquid Meaſure. 


Tim hhd gall, Tuan hbd gall, jts. 


Bought go 1 20 | 6© = Y 42 4 
Soid O14 49 Eg --4 46 6 
[| 
i 


oO —SERESsS:—X© EOOes — — ———_——_—_—_ _——— — 
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Remains 23 3 


SubſtraFion of Dry Meaſures. 


Chal. qrs. buſh. pic. Ch. qrs. buſh. tc. 
Rx 0 oo. oc Fes 212 
Sold $4 I. 041. 3 | 872 3 {3 
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Subſtration of Long Meaſure. 


Tards qrs. Nails Tards qrs. Nails, 


Bought =_ x2 WO .1 
Sola _ og x 3 3 nt: 3 
' Remains 05 2 2 [166-2 | 2 


 SubtraFion of Land Meaſure. 


Acres Rood perch. - Acre Rood perch. 


© Boght _--+- x3 GOO O ©O 
Sold ES <&-— 0.29 
Remains = | 


545 3 24 
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The Proof. of Subtrattion. 
8. When your Subrrattion is ended,if you 
# defire to prove your work, whether it be 
7 true or no, then add the remainder tothe 
minor xumber , and if the. aggregate of 
! theſe two be equal to the major. number, 
{ then. was your operation true, 'otherwiſe 
| falſe; thus let us prove the firſt Example: 
of thefifth rule of this Chapter, where af- 
| ter Subtraition is ended the 437503- 
, numbers ſtand. as in the 153827 
| Margent, the remainder — 
or diflerence being 283676 283676 
now.to prove the-work, I add the ſaid re- 
mainder 283676 to the minor 4.37503 
number 15 3827, by the fourth 153827 
| Rule of the foregoing Chap- 7g 3676 
ter, and I finde the ſum or — 
aggregate tobe 437503 equal 1242-2 
to the major number, or number from 
whence the leſſer is SubrraFed, behold the 
work in the /argent. 
The proof of another . Example >, may- 
be .of the firſt Example, of the {ixth Rule 
of this Chapter where it is required to 
Subtratt 571. 16s. 03d. 2qrs. from 
375 1.13 5.07 d. qrs. and by the Rule I find, 
the Remainder to be 3171. 175. 03 4. 
 3qrs.” now to proveit, I add the ſaid Re-.. 
D 5 mainder 
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58 of Subtration Chap. 5, 
wamarr 317 1.17s, UL. 5s, d, grs 


03 4.3 qrs.tothe mi. 375 13 O7 1 
nor mumber 571. 57 16 03 2 


IG Js. 03 d., 2 gre. Pe: 
and their ſumme is Se 
3751. 13 5. 07 4, 76 EB. A 

x grs, equal to the major. number which 
proves the work to be true, but if it had 
happened to have been either more or leſs 
than the ſaid major wumber, then the opera- 
72:0n had been falſe. 

9. The general effect of SubrraQtion is | 
to find the difference or exceſs between two | 
numbers, and the Reſt of a payment made 
of a greater ſum, thedate of Books print-Þ | 
ed, the age of anything by knowing the Þ « 
preſent year, and the year wherein they Þ I 
were made, created or built ; and ſuch Þ « 
like, t 

The Queſtions appropriated to this Rule,'Þ x 
are ſuch as follow. \ 

" 
E 
f 
4 


Oueſt, 1. What diflerence is there be- 
tween one thing of 125 foot long and ano- 


ther of 66 foot long ? 
Toreſolve this Queſtion, I firſt ſet down 


the major or greater number 125 

125 and under it the minor 66 ſt 
or lefler number 66, as is di- 59 a 
rected inthe third rule of this f 
Chapter, andaccording to the fourth Rule 
| of 
Ke w 5A G DEER NT ION SS 7 


ap.J. "0; PDTIDEE INH 114M jþ 
of the ſame, I Subrrat the minor from the 
major, and the Remainder, exceſs, or dit- 
ference I finde tobe 59, ſee the work in the 
Margent, 
Queſt. 2. A Gentleman oweth a er- 

chant 365 1. whereof he hath paid 2784, 
what more doth he owe ? 

_ 'To pive.an Anſwer to this Queſtion, 1 
firſt ſet down the major number, 365 |. and. 
under it I place 278 the minor, and /ubtratt 
the one from the other, and thereby 1 dil- 
cover the exceſs, difference, or remainder- 
to be 87, and ſo much is ſtill due to the- 
Creator. 

Oueſt. 3., An obligation was written, 

book printed, a childe born,a Church built, . 
or any other thing made, in the year of our 
Lord 1572, and now we Account the year ' 
of our Lord 1677, The Queſtion is to know 
the age of the ſaid things, that is how ma- 
ny years are paſſed ſince the ſaid we 
were made, I ſay if you ſabrrat the leſier 
nnmber 1572, from the greater 1677, the 
Remainder will be 105. and ſo many years 
pait are ſince the making of the ſaid 
th ngs. | 

| Weſt, 4. There are 3 Towns lye.ina 
ſtreight line (viz,) London, Huntungton, 
and York, now the diſtance between the 


t\rtheſt of theſe towns, viz, London and 
D 6 York 
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York.is 151 miles, ard from London to 
Huntington, is 49 miles, I demand how 
far it is from Huntington to York; | 


thediftance between Loxaon and Hunt ing- 
ton, from 151 the diſtance between £Lox- 
aon and York, andthe remainder is 102, for 
the In diſtance between Huntington and 
TY ork, | 


E - CHAP. VI. 
Ot Multiplication of 


whole Numbers. 


I, A 622mg is performed by two 


numbers, of like or unlike kinde, 
for the preduttion of a third, which. ſhall 
have ſuch reaſon to the one, as the other 
hath to unite, and in effect is a molt brief 
ard artificial compound Addition of many 
equal zun.bers of like kind. into on.e ſum. 
Or Aultiplication is that by which. we 
Auitiply 
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4 To Reſolve this Q#cſtion, ſubtratt 49 
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ap. 6. ' Of © Multiplication. 61 
Multiply two or more numbers , the one 
into the other, to the end that their product 
may come forth, or be diſcovered. | 

Or Multiplication is the increaſing of 
any one xumber by another , ſo often as 
there are unites in that »«#mber, by which 
the other is increaſed , or by having two 
numbers given to find a third, which ſhall 

! containone of the Mawmbers as many times 

as there are unites in the other. 


| 2, Multiplication hath three parts, firſt 

| the Multiplicand, or number to be Mu'ti- 

| plied, Secondly, the Maltipliar, or number 

| given, © by which the mulriplicand is to be 
multiplied, and Thirdly, the: produdtt or 

| zumber produced by the other two, the 

! one being wultip/yed by the other, as if 8 

| were given to be multiplyed by 4. I fay 4 

times $ is 32,here Sis the multip!s- | 

cand, and 4. is the multspliar, and 4 


— 


32 is the product. 32 


3. Multiplication is either fingle by one 
ficure, or compound that conſiſts of many. 
Single multiplication is ſaid to conſiſt of 
one figure, becauſe the mwlteplicand and _ - 

multipliar conviſt each of them of a digit, 
and no more, ſo that the greateſt product 
that can ariſe by ſingle multiplication is 81, i 1 
being * 
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52 Of Mun preation Ops 
being the ik of 9 95 and. þ./2iy be 
i I is ſaid to conſiſt of many fi- 
gures, becauſe the mulezplicand or mulripl- 
gr conliit of more places than one; as if I 
were to multiply 4.36 by 6, it 1s called com- 


pound, becauſe the multiplicand 4.35. is of 
more places than one, (viz) 3 places. 


. : The Learner ought to have all the 
varieties of fingle multiplication by. heart 
before he can well proceed any further in 
this Art, it being of moſt excellent uſe, and 
noneof the following. Rules in Arithme- 
--- zich but what have their principal depen- 

dance thereupon, and they may te learnt 
by the following Table. 


Multiplication Table. 


Tal 21 31 41 5; 6! JE 8 9, 
21-4 24 1012114 16/18] 

3 6 9 2115 1821/24/27 
{Liza 2g 2 
$119]15 2025 30 33.4048 

| \6[12418 24[3 36(4.2.4.8/54 

| 71912712815 421495663 

- | B{1924 3214248566472) 
1 9[18]27 36145 5403/7281 
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The uſe of the precedent Table is this, 
In the uppermoſt line or Collume you have 
expreſſed all the digits from 1 to 9, and 
likewiſe beginning at 1 and going dow 
wards in thefide-colume you have the fame; +. 
ſo that if you would know the productof 
any two ſingle numbers multiplied by one 
another, look for-one of them (which you 
pleaſe) in the uppermoſt Coultume, and 
for the other in the ſide Collume, and run- 
ning your eye from each figure along the 
reſpective Collumes, in the common An» 

| gle (or place) where theſe two Collumes 
meet there is the product required. As for 
Example, I would know how much is 


times 7, firft1 look. for 8 im the uppermotl 
Collume, and 7 in the: fide -Collume, the 
do I caſt my 4k from $ along the Collume 
downwards from - the ſame, and likewiſe 
from 7 in the ſide Collume, l caſt my eye 
from thence towards the right hand, and 
finde it to meet with the firſt Collume at 
56, ſo that Iconclude 56 to be the product. 
required, it would have been the ſame if 
you had looked for 7 in the top, and 8 on 
the fide, the like is to be underſtood: of 
any: other 'ſuch-»umbers. . The learner:be- 
ing petfect' herein, 'it will be RE. to. 
proceed; 
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64 ' Of Multiplication Chap. 6. 
AMultiplicand conſiſts of many-places, and 
the mwultipliar of but one figure ; firit ſet 
down the maltiplicand, and under it place 
the mu/tipliar in the place of unites and 
draw a line underneath them, then begin 
and multiply the multipliar into every par- 
ticular figure of the mwltiplicand, begin- 
ing at the placeof units, and ſo proceed of 
towards the left hand, ſettingeach particu- Þ'"! 
lar product under the line, in order as pl: 
you proceed, but if any of the products IE! 
excced 10 orany. number of tens, ſet IV" 
down the exceſs, and for every 10 carry a 
- unite to be added to the next product, al- 
ways remembring to ſet down the Tetal 
product of the lait figure; which work 
being finiſhed, the ſum or number placed Fs: 
under the line ſhall be the true and totall F®Þ 
product required. As for example,l would 'Pl 
multiply 478 by 6, firſt I ſet down.478, Þ" 
and underneath it 6 inthe place 
of units, and draw a line under- 478 6U 
neath them as in the Margent, 6 
then I begin ſaying 6 times 8 is 2868 
4.8, which is 8 above four tens, 


therefore I ſet down .8 (the exceſs.) and F ©* 

bear 4 in mind for the four tens, then I pro- 
 ceed ſaying 6 times 7 is 42 and 4 thatI car- I 

ried is 46, I then ſet down 6and carry 4., in 


and go on ſaying 6 times 4 is 24 and 4: _=_ 
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Chap. 6. of whole Numbers. 65 
I carried is 28, and becauſe it is the la't fi- 
Sure, I ſet it all down, and ſo the work 1s 
finiſhed, and the product is found to be 
2868, as was 1equired. 

6. When in Compound 71uit:plication 
the Multipliar conſiſteth of divers places, 
then begin wita the figure in the place 
of units in the Multipliar, and Multiply it 
into all the figures of the Multiplicand, 
placing the product below the line as was 
directed in the la{t Example, then begin 
with the figure in the ſecond place of the 
Multipliar (viz, ) the place of tens, and 
Multiply it Iikewife into the whole Multt- 
plicand (as you did thebrit figure) placing 
ts product, under-the product of the firit 
gure, do 1n the ſame manner by the third, 
ourth, and Bfth, &-c. until you have Mul- 
plied all the figures of the Multipliar 
articularly into the whole multiplicand, 
il] placing tne product of each particular , 
gure under the product of. its precedent 
gure; herein obſerving the following Cau- 
lon, 

In the placing of -the product 

! Cautzon. of each particular figure of the 
Multipliar, you are not to fol- 

ow the 2 Rule of the fourth Chapter, viz. 
ot to place units under units, and tens. 
nder tens, &6. but to put the figure or 
| Cypher 
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66 Of Multiplication | Chap 
Cypher in the place of Units of the ſecon1 


line under the ſecond figure or place of Tens 
in theline above it, and the figure or Cy- 


LN 


pher in the place of units of the third line un- } 
dei the place of Tens in the ſecond line, &c. | 


Obſerving this order till you have finithed 


the work, viz. {til} placing the firit figure |} 


of every line or product under the ſecond 
figure or place of Tens in that which is a- 
bove it, and having ſo done, draw a line 
under all theſe particular products, and add 
them together ; ſo ſhall the ſum of all theſe 
products be the total product Required. 

As if it were Required to Multiply 764 
by 27, I ſet them down the one under the 
other with a line drawn-underneath them 
then I begin ſaying ſeven times four 


i528, then Iſet down $ and Carry Þ 754 
2, then ſay 7 times 6 is 42 and _ */ 
2 that I carried is 44, that is 4 and gz243 
04; theny7 times 7 is 49, and 4 1528 
that'l carry is 53, which I ſet op 


down becauſe havenot another f1- 
gure to Multiply ; Thus have I 
done with the 7 ; then I begin with the 2 


ſaying 2 times 4 is 8, which ſet down un- 
der the 4 the ſecond figure or place of tens 
inthe line above it, as you may ſee in the 
margent ;. Then I proceed, ſaying 2 times 
6 is 12 that is 2 and carry one, then two 
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Chap. 6. of whole Numbers, 67 
times ſeven is fourteen, and one that I carry 
i5 fifteen, which [ fet down becauſe 'ris the 
| produdt of the laſt figure ; ſo that the pro- 
| duct of 764 by 7 is 5348, and by 2 is 1528 

which being placed the one under the other 
as beforeisdircfted, and as you ſee in the 
margent, and a line drawn under them, and 
they added together Reſpectively, make 
20628 the true product Required, being 
equal to 27 times 764. | 

- Another Example may be this; Let it 
be Required to Multiply 5486 by 465, 1 
diſpoſe of the Multiplicand and Multiplier 
according to Rule, and begin Multiplying 
the firſt figure of the Multiplier, - 
which 1s five, into the whole my 
Multiplycand, and the product is mY 
27430; then I proceed and Mul- 27430 
tiply the ſecond figure (6) of the 32916 
Multiplier into the Multiplicand ©7244 _ 
and find the product to amount ,...,0, 
to 32916 which is ſubſcribed un- - 
der the other product Reſpectiv- 
ly, thendo 1 Multiply the third and laſt fi- 
gure (4) of the Multiplier into the Multi- 
plicand, and the product is 21944, which 
is likewiſe placed under the ſecond line Re- 
ſpectively; then I draw a line under the 
ſaid products (being placed the one under 
the other according to Rule) and add them 
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together and the ſum is 2550990 the true 

product ſought being equal to 5.456 times 
465, or 465 times 5486, 
More Examples in this Rule are theſc | 
following, 
43cg68 6400753 ; 
4739 | 37456 | 
3377785 384-4548 q 

292508 67600822 

- 3016035 2 5603032 . 
* 17234% 44805306 c 


nan—_ I 0202274 t 
2041869235 EI IIS <6 d 
240002321968 


7. Although the foormer Rutes are ſufh. 
cient for all Caſes in multiplication, yet bc- 4 
cauſe in the work of multi- : 
plication many times great {;* mers provo- = 
labour may be ſaved, I ſhall pi aponos any -- 
acquaint the Learner there- 2c gn © 
with, viz. If the multipli- para, wut} D 

mui tot 1n!uper in* U 


cand-or multiplier, or both tezrorum loci ac- 


cen{eanturquot ſunt m 


of them end with Cyphers, omiſh cireuli 1n us th 
then in your multiplying you FRE, . p 
may neglect the Cyphers, | nj 
and multiply only the ſignificant figures; F 
and to.the product of thoſe ſignificant fi-J* 
ures; add ſo many Cyphers as the Nam- 
Gi given to be multiplyed did Me * 
tnat 
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that is, annex them on the Right hand of the 
ſaid product, ſo ſhall that give youthe true 
product Required. As if I wereto multi- 
ply 32Coo by 4300, I ſet 1 N 


them down in order to be 32000 
multiplyed as you ſee in the 4300 
margent, but neglecting the :98. © 
Cyphers in both numbers, 128 


] only multiply 32 by 43 8 — 
and the productl find to be 3 7600000 


1376, to which Iannex the 5 Cyphers that 
are. in tne multiplicandand multiplier and 
then it makes 137600000 for the true pro- 
duct of 32000 by 4300. 


8. If in the multiplier, Cyphers are 
placed between figniicant* figures, then 
multiply only by the fignifi- 
cant figures neglecting the ?/jntcrmegio mul- 

cyphers, but here ſpecial no-= 5,79, 009tfs,, ihe 
| tice is to be taken of the true 7 50m 
placing of the firſt figure after the negle& of 
1 fuch Cypher or Cyphers, and therefore you © 
| Mult obſerve in what place of the multiplier 
Jthe figure you multiply by ftandeth, and 
|ſ{ct the firſt figure of that product under the 
{ſame place of the product of the firit tigure 
Jof your multiplier; As for Example, let 
it be Required to multiply 371568 by 
40007, firſt I multiply the multplicng 
Y 


327585 
6C3) 
082758 
1955516 


—— _— — 


1975343580 
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- by ſeven and the product is 
2600976, then neglecting 371568 
the Cyphers,l multiply by 4. 
and that product is 1486272 2600976 
now [I conſider that four is 1485272 
the fifth figure in the multi- 
plier, therefore I place two 
(the firit figure of the Product by four) un- 
der the fifth place of the firſt Product by 
ſeven, and the reſt in order, and having ad- 
ded them together, the total product is 
found to be 14865 3 20976. other Examples 
in this Rule are theſe following. 


14865320976 


N 


7864371 
20904 


31457434 
47185220. 


15728742 


162037 500084 


9. If you are to multiply any Numb: 
by a unit with Cyphers, (vz.) by 10, 100] tt 
1000, &c. Then prefix ſo many Cypher 

|before.the multiplicand, and that Numb: 
when the Cyphers are prefixed is the Pre 
duct Required ; as if you would multip! 
428 by 100, annex two Cyphers to 42 
and it is 42800; If it were Required to. by 
multiply 102 by 10000, annex 4 Cypher] nj 


all 
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Chap. 2. | of whole Numbers, Ty 
and it gives 1020000 for the Product Re- 
quired. | 


The Proof of Multiplication. 


10. Multiplication is Proved by Diviſion 
and to ſpeak truthall other wayes arefalſe ; 
and therefore it will be moſt 
convenient in the firſt place, Memveet.quod at- 
to learn Diviſion and by that Pym nan5: 
to prove Multiplication, ,& amoin- 
There is a way (at this day © 
generally uſed in Schools) to Prove multi- 
plication, which is this, firſt add all the 
Figures in the multiplicand together, as if 
they were ſimple Numbers, caſting away 
the Nines as often as it comes to ſo much, 
and noting the Remainder at laſt, which in 
this caſe cannot be ſo much as 9, Calt like- 
wiſe the Nines out of the multiplier as you 
did out of the multiplicand, and note that 
Remainder ; then multiply the Remainders 
the one by the other, and caſt the Nines out 
of that Product, obſerving the Remainder, 
and laſtly, Caſt the Nines out of the total 
product, and if this Remainder be equal to. 
the Remainder laſt found, then they con- 
clude the work to be Rightly performed ; 
but there may be given a thouſand (nay infi- 


nite) falſe Products in a multiplication, 
which 
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which after this manner may be Proved to 
be true, and therefore this way of Proving 
doth not deſerve any Ex:mple ; but we 
ſhall deferr the Proof of this Rule till we 
come to Prove Diviſion, and then we ſhall 
Prove them both together. 

11, The general effect of Multiplicati- 
on is contained in the definition of theſame 
which is to find out a third NVrmber, ſo often 
containing one of the two given Numbers 
as the other containeth unit. 

The ſecond effect is by having the length 
and breadth of any thing (as a pararetlo- 
Sram, or long plain) to find the ſuperficial 
content of the ſame, and by having the ſu- 
perficial content of the baſe and the length, 
to find the ſolidity of any parallelepipedon, 
Cylinder ar other ſolid figures. 

The third Effect is by the contents price, 


vallue, buying, ſelling, expence, wages. 


exchange, ſimple Intereſt, gain, or loſs of 
any one thing, beit Money, Merchandiſe, 
cc. to find out the value, price, expence, 
buying, ſelling, exchange, or Intereſt of 
any Number of things, of like Name, Na- 
ture and Kind. DES 

The fourth Effect is (not much unlike the 
other (by the Contents, Vallue, or price 
of one part of any thing Denominated, to 


' find out the Content, Vallue or Price of the 


whole 
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whole thing, all the-parts into which the 


whole is divided, multiplying the price of 


one of thoſe parts. 

The Fiſth ERect 18, to atd, to compound 
4nd to male he! Rules, 25 chiefly the 
Rule of Pro :iivn, called the Golden 
Rule, or Ri of three; alſo by it, things 
of on” ! Jenpoifalrmation are reduced to ano- 
ther. - 

[f yen mvuitiply any Numver of Integers 
by the price ot! the integer, tne Product 
vill difcover tne price of the Quantity; or 
Number -f Intezers given, 
 InaRc<Ctangular Solid, if you multiply 
ne bred of the baſe by the depth, and that 
Product by the length, this laſt Product 
will diſcover che Solidity or content of the 
{zme Solid. 


. 
wy 


Some Queſtions proper to this Rule 


may be theſe following. 


Queſt. 1. What is the content of a ſquare 
ptece of ground, whoſe lengthis 28 perches, 
and breadth 13 perches, 

Anſwer, 364 ſquare perches, for multi- 
plying 28 the length, by 13 the breadth, 
the Product is ſo much. 

neſt. 2, There is a ſquare battait whoſe 
I Flank is 47-men, and the files 19 deep, 

"3-8 What 
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". ..74 Of Multiplicationy&c. Chap.6. | 
what Number of men doth that battail con- 
tain? Facit 893, for multiplying 47 by} 

I9, the Produtt 1s 893. 
Queſt. 3.1f any one thing coft 4 ſhillings, 
what ſhall 9 ſuch things colt ? Anſwer, 36 
ſhillings ; for multiplying 4 by 9,-the Pro- 
duct is 36. = 

Queſt, 4. Ifa piece of Money or Mer. 
chandize be worth or colt 7 ſhillings, what 
ſhall 19 ſuch pieces of Money or Merchan- 
dize coſt ? Facit 133 ſhillings, which 1s e- 
qualtoG!. 13 5, 
Queſt. 5. If a Souldier or Servant get or 
ſpend 14s. per moneth, what is the W ages | 
or Charges of 49 Souldiers or Servants for | 
the ſame time ? multiply 49 by 14. the Pro-| , 
duct is 686 5.for the Anſwer. | 
Queſt. 6. Ifin a day there are 24 hours, | | 
t 
c 


how many hours are there in a year, aC- 
counting 365 dayes to conſtitute the year ? 
Facit 8760 hours to which if you addthe 
6 hours over and above 365 dayes as there| | 
is in a year, then it will be 8766 hours,| £ 
now if you-multiply this 8766 by 60 the ;; 
Number of Minutes in an hour, it will pro-| ,, 
-duce 525960, for the Number of Minuts| , 


ina.Year, is 
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CHAP. VI. 


Of Diviſion of whole 
Numbers. 


I. IVISION is the Separation,or Part- 

1 Z ing of any Number, or Quantity 
Siven, into any parts aſhgned; Or to find 
how often one Number is Contained in a- 
nother ; Or from any two Numbers given 
to find a third that ſhall conſiſt of ſo many 
Units, as the one of thoſe two given Num-  -. 
bers is Comprehended or contained in the 
other, 

2, Diviſion hath three Parts, or Num- 
bers Remarkable, viz, Firlt the Dividend, 
Secondly the Diviſor, and Thirdly the Quo- 
tient. The Dividend.is the Number piven 
to be Parted or Divided; The Diviſor is © 
the Number given, by which the Dividend 
is divided; Or it is the Number which 
ſheweth how many parts the Dividend isto' = 
| be divided into. And the Quotient is the 
* Number Produced by the Diviſion of the 3 

Wn two __þ 


 & 
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two given Numbers the one by the other. 

So 12 being given to be divided by 3, or 
into three equal parts, the Quotient will 
be 4 for 3 is*con:ained in 12 four times, 
where 12 15 the Dividend; and 3 is the D1- 
viſor, and 41s the Quotient, 

3. In Divifkon ſet down your Dividend, 
and draw a Crooked line at each end of it, 
and before the line at the left hand, place 
the Diviſor, ard behind that on the right 
hand, place the igmes of the Quotient, as 
inthe margent, where it 1s re- 
quired to divide 12 by 3; Firſt 3) 12 (4 
Ifet down 12 the Dividend,and 
on each ſide of it do I draw a crooxed line, 
and before that on the lefthand do I piace 
3 the Diviſor ;- then do ſeek how often 
3 is contained in 12, and becauſe 1 find it 
4 times, I put 4 behind the Crooked line on 
the Right hand ofthe Dividend, denoting 
tne Quotient, 

4. But if the Divifor being a fingle Fi- 
pure, the Dividend conſliſteth of two or 
more places, then (having ' placed them 
for the work as is before directed) put a 
point under the firſt Figure on the left hand 
of the Dividend, provided it be bigger then, 
(or equal to) the Diviſor, but if it be 
teſter then the Diviſor, then put a point un- 
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the Dividend, which Figures agfar as the 
point gocth from the left hand are to be 
Reckoned by themſelves, asif they had no 
dependaice upon the other part of the Di- 
vidend, .and for diſtinion ſake may be 
-1lled the Dividual, then ask how often the 
Diviſor 1s contained in the Dividual, plac- 
ing the anſwer in. the Quotient ; then mul- 
riply the Diviſor by the Fioure that you 
pl:ced in the Quottef. and (ct the produc 
thereof under the Dividual; then draw a 


line under that product, and Subtract the . 


'aid Product from the Dividual, placing the 
Remainder under the ſaid line, then put a 
Point under the next figure in the Dividend, 
on'the Right hand of that which you put the 
point before, and draw it down, placing 
it on the Right hand of the Remainder, 
which you found by Subtraction ; which 
Remainder with the ſaid Figure an- 
nexed before it, fhall be a new dividual ; 
then ſeek again how often the diviſor is con- 
tained in this new dividual, and put the An-, 
iwer inthe Quotient on the Right hand: of. 
the Figure there before, then multiply the 
diviſor by the laſt Figure that you putin Ne; » 
Quotient, and ſubſcribe the Product under”, 
the dividual, and make Subtraction, and © 
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to the Remainder draw down the next Fi- * : 


gure from the grand dividend, (having arſe. 
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ap.”. 
put a point under it) and put it on the right 
hand of the Remainder for a new dividual 
as before, @c. 
Obſerving this general Rule in all kind 
of Diviſion, firſt to ſeek how often the di- 
viſor is contained in the dividual; then (hav- | 


ing put the anſwer in the quotient) multt- 
ply the Diviſor thereby, and Subtract the 


= Product from the dividual, An Example or 


two will make the Rule plain. Let it be 
Required todivide 2184 by 6, I diſpoſe of 
the Numbers given as is befote directed, 
and as you ſee in the margent, in order to 
the work, then (becauſe 6 the 

diviſor is more then 2 the firſt 6) 2184 ( 
Figure of the dividend) I put 

a point under 1 the ſecond Ft- 

gure, which make the 21 for the Dividual, 
then do I ask how often 6 the 

diviſor,is contained in 21 and 6) 2184 (3 
becauſe I cannot have it more 19 

then 3 times, I put3z in the ___ 
Quotient, and thereby do [ ; 
multiply the diviſor 6 and 


the product is 18, which I ſet in order un- 


der the dividual, and SubtraQ it therefrom, 
and the Remainder { 3) I place in order un- 
der the line as youſee in the Margent. 


Then do I make a point under the next 
Figure 
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Figure of the dividend being 8, anddrawit 
down, placing it before the 

| Remainder 3, So havel 38 6)2184(36 

S for anew dividual, then do Ry 


I ſeek how often is contain- wy. 
ed in 38, and becauſe [ can- 33 
not have more than 6 times, 36 
| put 6 in the quotient, and ——_— ” 
tnereby dol multiply the di- 2 


viſor 6,and the produt(36) 

[ put under the dividual ( 38) and Subtract 
it therefrom, and the remainder 2 I put un- 
der the line as youſcein the Margent. 


Then do put a point under the next (and- 
laſt) Figure of the dividend 
(being 4) and draw it down ©) 2184 (354 
to the remainder 2, and put- 18 
ing it on the Right hand ther D-— 


of it maketh 24. for anew di- 35 
vidual; then I feek how of- == 
ten 61s Contained in 24, and 24 1b 
the Anſwer is 4, which I put 24 - 
inthe quotient, and multiply Re. | 


the diviſor (6) thereby and 
the product (24) I put under the dividual, ' 
and SubtraG it from it, and the Remainder | 
is o, and thus the work is finiſhed, and I 
find the quotient to be 364, that 1s,. 6 1s 3 
contained in 2184 juſt 364 times, or 2184 - Þ 
E 4 being. 
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of Diviſion” Chap. 7. 
being divided into 6 equal parts, 364 15 
one of thoſe parts. os 

if it were Kequired to divide 2646 by 7 
or into 7 equal parts, the quotient would 
be found to be 378, as by the following ©0- 
peration appearctn. | 
7) 2646 (376 
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t were Required to divide 946 Þy 
V. ene OQuaoticnt w:lh De found ro be 1168 
and 2 Komaining after Diviſion 1s ended, 
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Chap.7. of whole Numbers. . 8t 
Many times the dividend cannot exaQly 
be divided by the diviſor, but ſomething 
will Remain, as in the laſt Example; 
where 946 was given to be divided by 8, 
the quotient was 118 and there Remaineth 
2 aſter the divifion is ended ; Now what is 
# fo be doneinthis caſe with the Remainder, 
the Learner {hail be taught when we come 
{ totreatof the Reducing, or Reduction of © 
Fractions, 

And here Note, that it after your Divi- 
110n is ended, any thing do Remain, it 
mutt beleſfer then your diviſor, for other- 
wiſe your work is not Rightly performed. = 


Other Examples are ſuch a: foilow. 4 
5) 73404 (9183 9) 1375841528 
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| of Diviſſim Chap. 7. 
F. Butif the diviſor confiſteth of more 
place then one, then chooſe ſo many F1- 
Sures from the left ſide of the dividend for 
a dividual, as there are Figures in the divi- 
ſor, and put a point under the fartheſt Fi- 
Sure of that dividual to the Right hand, and 
ſeek how often the firſt Figure on the Left 
fide of the diviſor, is contained in the firſt 
Figure on the Left fide of the dividual, and 
place the Anſwer in the quotient, and ther- 
by multiply your diviſor, placing the pro- 
duc nnder your dividual, and Subtract it 
therefrom, placing the Remainder be'ow 
theline; then put a point under the next 
Figure in the dividend, and draw it down 
tothe ſaid Remainder, and annex it on the 
Right ſide thereof, which makes a new di- 
vidual, and proceed as before, &c. 
Andif it ſo happen that after you have 


= choſen your firſt dividual (as is before di- 


rected) you find it to be leſſer then the di- 


= viſor, thenputa point under a Figure more, 
= nearcr to the Right hand, and ſeek how of- 


ten the firſt Figure on the Left ſide of the 
diviſor, is contained inthe two firſt Figures 


onthe Leſt ſite of the dividual, and place 


i theanſwerin the quotient, by which mul- 
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: " tiply the diviſor and place the product ther- 
= of inorder under the dividual, and Subtract 
= #ttherefrom, and proceed &c, 


Always 
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 Alwayes remembring, that (in all the 


caſes of diviſion) if after you have mul- 
tiplyed your diviſor by the Figurelaſt plac- 


ed in the quotient, the product be greater 
then the dividual, then you mult canſel that 


Figure in the quotient, and inſtead thereof 


put a Figure leſſer by a unit (or one) and 


multiply the diviſor thereby, and if ſtill the 


product be greater then the dividual, make 
the Figure in the quotient yet lefler by a 


unit, and thus do untill your product be: - 


leſſer then the dividual, or at the moſt <qual 
thereto, and then make Subtraction, &-c. 


So if you would divide 9464 by 24, the: 


quotient will be found to be 394, I firit put 


down the given Numbers as before is di- * 
rected, now becauſe my diviſor conſiſteth 


of two Figures, I therefore 


put a point under the ſecond _ . 3:5 
Figure from the Left handin 24)9464(# 3 


my dividend, which here is F 
under four, wherefore I ſeek a 
how often two the firit figure 22 

(on the Left ſide of the divi- 

ſor) is contained in nine ( the like firſt in 
the dividual) the anſwer is four, which I put 
inthe quotient and thereby multiply all the 


diviſor and find the produdt to be ninety ſix, 
which is greater than the dividual ninety . 


four, wherefore I cancel the four in the 
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b: quotient, and inſtead thereof Iput three (a 
4 > unit leffer) and by it I multiply the diviſor 
- twenty four, and the product is ſeventy 
two, which I Subtract from mnety four the 
dividual, and the Remainder is twenty two, 
then do I make a point under the next Fi- 
- purefix in the dividend, and draw it down 
and place it on the Right ide of the Re- 
maincer twenty two, arid 
it makes 226 for a new 24) 9464 (39 
dividual, now becauſe the 
dividual 226 conliiteth of ' 
a Figure more. then the di- 
4 viſor, therefore I ſeek how 
= oiten 2 (the firſt Figure 
-”. oithe diviſor) 1s contained 
Ein 22 (the two firſt of the 
dividual) Ifay nine times, wherefore I put 
z* nime in the qu uottent, and thereby multiply 
=: the diviſor 24, the product 216 I place 
- underthedividual 226,and Subtract it from 
© :t, and there Remaineth 70, 
=  ThenIgoonand make a point under the 
& > 2<xtand laſt Figure (4 } in the dividend, and 
= pull it down to the Remainder 10, andiit 
> maketh 104, for anew dividual, which is 
= aiſo a Figure more then the aitifor, and 
© -thercfore 1 ſeek how often two ts contained 
8 tn ten, I anſwer five, bot multiplying my 
[ \Eivitor b y five, the product is 120, which 
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is greater then the di- £4) 9454 (354 
viſor, and therefore I ES 
make it but four, and _ 
by it multiply the di- : as 
viſor, and the pro- —_ 

duct is 96 which -be- I04 

ing placed under,and 96 

Subtracted from the © 
Nividual, there Re- 
mainetn 8, and thus the whole work ofthis 


Diviſton is ended, andI find that 9464. di- 


vided by 24, or-into 24 equal parts the 
Quotient, or one of thoſe equal parts, is 
found to be 394 as was ſaid before, and 
there Remaineta B. 


Another Example may be this, let there 


beRequired the quotient of x 18365 3 divi- 
ded by 385, firſt I diſpoſe of the Numters 
in order to their dividing, and becauſe 118 
the three firſt Fipures of the dividend is leſ- 
ſer than the diviſor, I therefore make a 
point under the fourth Figure, whichis 3, 
and ſeck how often 2 

1s contained- in 112? 385) 1183653 (3 
the anſwer -i5S (3) ny 
which I put in the OOFE 
quotient, . and there- 7 AD 
by multiply the divi- | 
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ſor, and the Product is 1155 which Iſubs: 
tract 
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I and place it betore 286 
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A 18 FPucained. in28 (the two firſt of the divi- 


hap. 7. 


- maineth 28. Then 
(as before) I pull 385) 1183653 (30 
down the next Fi- = 

- Sure, which is fix, pdf, 


the Remainder 28, 

ſo have I 286 for a new dividual,and becauſe 
it hath no more Figures than the diviſor I 
ſeek howoften 3 (the firſt Figure inthe di- 
viſor) is contained in 2 (the firſt Figure of 
the dividual) and the anſwer is ©, for a 
' greater Number cannot be contained in a 
lefſer, wherefore I put oin the the quotient 
and thereby (according to Rule) I ſhould 
multiply my Diviſor, but if I do the pro- 
duc will be o, and o Subtracted from the 
_dividual 286 the remainder is the ſame; 


- Wherefore I pull down the next figure (5) 


rom the dividend 
"and put it before the 385)1183653(307 
- Caig Remainder 286 "A 


” fotuve 1265 for a "190 
"new dividual, and 2865 
becauſe it confiteth 2695 
"1 four places (viz. 

a place more than $170 


the diviſor, I ſeck 
how often 3 (the firſt Figure of the diviſor) 


dual) 


tract from the a aeneR I1 188 and TIM Re- 
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dual) and I fay there is 9 times3 in 28,but 
multiplying my whole diviſor (385 )therby 
I find the product to be 3465, which is 
reater than the dividual 2865, wherefore +; 
| chooſe eight which is leſſer by a Unit than *® 
nine, and thereby I mult ply my diviſor 
385, and the product is 3080, which ſtill 7 
is greater then the ſaid dividual, wherefore = 
I chooſe another Number yet a Unit lefler, 
viz. 7; and having multiplyed my diviſor 
thereby the product is 2695 leſſer than the 
dividual 2865, wherefore I put ſeven in 
the quotient, and Subtract 2695 from the 
dividual 2865, and there remains 170, then 
I pull down the laſt figure 3 in the dividend 
and place it before the ſaid Remainder 170, 
and it makes 1703 for a new dividual, then 


(for the reaſon abov- 
ſaid)Iſeek how often 338; 1183553 (3074: F 
three 1s contained 1n ons WW 


17, theanſwer is 5, 


but multiplying the 2865 =} 

diviſor thereby, the 2955 4 

product is i925 . "4 
t- 703 

preater than the divi- 1 $40 

caal, wherefore I ſay 

it will bear four, a 163 


Unit lefſer, and by 4 
it I multiply the diviſor 385, and the pro- 
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dual, and therefore I put four in the quoti- 
ent, and Subtract the ſaid product from the 
dividual, and there Remaineth 163, and 
thus tne work is finiſhed, and I find that 
1183653 being divided by 385, or into 


385 equal fharesor parts, the Quotient or 
" one of thoſe parts is 3074, and beſides 


there is 163 Remaining, 

And thus the Learner being well verſed 
inthe method of the foregoing Examples, 
he may be ſufficiently quallified for the di- 
viding of any greater fumme or number in- 
co as many parts as he pleaſeth, that is, he 
may underſtand tne method of dividing 
by a Diviſor conſiſting of 4 or 5 or 6 or 
any greater number of places, the method 
being the ſame with the foregoingExamples 
m every Reſpect, 
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© So if you divide 47386473 by 58736 | 


you will find the Quotient to be 806, and 
45257 will Remain after the work is 
ended. 

In lize manner if you would Divide 
3846739204 by 483064, the Quotient 
will be 7963 and the Remaiader after Di- 
viſion will be 100572. 


Compendiums in Diviſion, 


C. I any given Number be to be Divi- 
ded by another Number that hath 
Cyphers prefixed on the Right ſide thereof, 


# 


ſo many Figures from 
Et ſi Divi | i ha- 
the Right hand of the ben: Grew: a Gy am 
$ l 
Dividend as there ms tg tinenduinos 


& , OS wi . R I, , f di 7:7 "6 
arc  Cyph rs before es ee eto net, 


+ "the Numbers Remaining; and fuch new 
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<F Af ſunttum omiſfi cireulty tum fi- 
the Diviſor, and let gure ablciſſe. Ought.Cle, Math, 


the Remaining num- ©** + 
bers in the Dividend, be divided by the 
Remaining number or numbers in the Divi- 


ſor; obſerving this Caution, that if after 


your Diviſion is ended, any thing Remain ; 


_— you are to prefix the zumber or numbers 


that were cut off from the Dividend before 


(omitting the Cyphers) you may cut off 
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Chap. 7. | of whole Numbers. 9T 723 
# found Number ſhall be the Remainder, AS 
for Example; Let it be Required to divide 


4.6658 by-400 now be- 
cauſe there are two cy- 410) 455158 (115 
phers before the divi- 4 


ſor, I cut off as many 
Figures from before 
the Divsdend, viz. 58, 
ſo that then there will 
Remain only 456 to be 24 
aivided by 4, and the 
Quotient will be 71 16, 
and there will Remain 2, before which 1 
prefix the two Figures (58) which were 
cut off from the Dividend and it makes 258 
for the True Remainder, ſo that I conclude 

46658 divided by 400 the Quotient will - 
be 116, and 258 Remaineth after the work 
1s ended; as by the work in the Margent. : 


2. And hence it followeth that if the di- 
viſor be (1) or a unite with Cyphers pre- 


fixed, you may cut 
off ſo many figures Piviſas quemcung;numerum per | 


| from before thedi- jam, "or Pigs "orojuttan 
 vidend, as there Qonpnt/arih. par 

are Cyphers in the 

diviſor , and then the figure or figures 

that are on the left hand, will be the Quott 


ent, and thoſe on the right hand will be the 4% 
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of Diviſion Q 

Remaincer, after the Diviſion is ended : as 
' thus, if 45783 wereto be divided by 10, I | 
cut off the Jaſt figure {3) witha dah thus | 
(457813) and the work is done, and the 
quotient 15 4578 (the number on the left 
hand of the daſh,) and the Remainder is 3 
(on the right hand;) In like nianner if the 
ſame Number 45783 vere to be diyzded 
by 1co, 1 cut off 2 figures from the end 
thus (457|83) and the quotient is 4.57, and 
the remainder $3. And if 1 were to divide 
the ſame by 1000, bop off 3 ftigares iron 
the end thus (457783) and the quotient is 
45, and 783 inc Remain der, Ee, 

6. The G Genera!  efiect of Divillon is Cont: 
ines Nn ine definition 0 | the fame, (tn2i 
is) by having t WO une: _ al numbers given. 
to finde a third number in ſuch D! oportior 
to the dividend, as the diviſor hath to unite, 
Or 1, It aiſo diſcovers what reaſon, or 
proportion there is between numbers, ſo if 
you divide 12 by 4.it quotes 3,which ſhews 
the reaſon,or proportion of 4 to 12 is triple. 
The ſecond effect is by the ſuperficial 
meaſure or content, and the length of any 
oblonge, Rectangular paralelogram, or | 
ſquare plane known,to finde out the breadth 
thereby ;. or contrariwile by having the 
POTS; and breadth of the 'ſaid figure, 
40 finde out the length thereof, Alſo by 


Tha; 7. = = Nha M 93 


having the ſolidity and length of a ſolid 
to find the ſuperficies of the baſe, Contra, 

The third effeft is, by the contents, Rea» 
ſon, price, vallue, buying, ſeiling, expences, 
wages, exchange, interett, profit, or loſs of 
any things (be it Money, Merchandize, or 
what elſe) to find out the contents, reaſon, 
price, value, buying,ſelling expence,wages, 
exchange, intereſt, profit, or loſs, of any 
one thing of like kinde, 

The fourth effect is to aid, to compoſe, 
and to inake other Rui !es, Our Pr \cipatly 
the Rule of proportion, caiicd the Golden 
Rule, or Rule of three; and tie ReduQi- 
on of Moneys, _weight ani meaſ.re, of 
one denomination into a1 20ther, Dy tt allo 
T fractions are abbreviated by inding a com-. 
Ss mon meaſurer, unto the numerator and de- 
nominator, thereby difcovering commenſus- 
rabie numbers. 

If you Divide the value of any certain 
quantity by the fame quantity, the Quotient 
diſcovers the Rate or value of che Integer, 
as if eight yards of Cloth coſt 96 ſhillings, 
here if you divide (96) the value, or price 
of the given quantity by (8) the ſame quan- 
tity, tte Quocient will be 12 5, which-is the . 
als or price of 1 ofthoſe. yards; & COTA, 

If you divide the value, or price oi any 
unknown quantity, by the value of the In- 
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Of Divifion Chap. 7. 
teger, it gives you in the quotient that un” 
known quantity, whoſe price is thus divi- | 
ded; as if 12 ſhillings were the value of x 

Yard, | would know how many yards are þ 

. worth 96 ſhillings, here if you divide (96) 
the price or value of the unknown quanti- 
ty, by (12) therate of the Integer, or one 
yard, the quotient will be 8, which is the | 
number of yards worth g6 ſhillings. 


Some Queſtions anſwered by Diviſion may 
be theſe following. 


Queſt. 1. If 22 things coſt 66 ſhillings, 
what will 1 ſuch like thing coſt ? face: 3 
fhillings, for if you divide 66 by 22 
the Quotient is 3 for the Anſwer; ſo if 36 
yards or ells of any thing be bought or ſold 
for 108, how much ſhall 1 yard or ell be 
bought or ſold for ? facir 3 1, for if*Wu di- 
= vide 108. by36 yards the Quotient will be 
3 |.the price of the Integer. 

Queſt. 2. If the expence, charges, or 
wages of 7 years amounts to 868 /. what is 
= the expence, charges,or wages of one year? 
_ Facit 124,/. for if you divide 868 (the wa- 
= gesof 7 years,) by 7 (the number of years) 
£= the Quotient will be 124.1. for the Anſwer, 

fee the work. 
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of whole Numbers. 99g 
7) 868 (124 
2 

16 
14 

28 

28 


(0) 


Queſt, 3. If the content of a ſuperficial | 
foot be 144 Inches, and the breadth of a 
board be 9 Inches, how many Inches of that 
board in length will make ſach a foot ? facie 
16 Inches ; for by dividing : 4.4 (the num- 
ber of ſquare Inches in a ſquare foot,) by 
9 (the Inches in the breadth. of the board) 
the Quotient is 16 for the number of Inches 
in length of that board, to make a ſuperfi- 
cial foot. 


9) 144 (16 Inches 
9 


| —_ _—_ 


54 
54 


0) 
Queſt, 3. If - content of an Acre of 
Ground be 160 ſquare Perches, and the 
length of a furlong (propounded)) be 80 
Perches, how many Perches will there go 
in 
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| _imnbredth to makean Acre, faczr 2 Perches 
>  forif you divide 160 (the number of Per. 
© .chesinan Acre) by $0. (the length of the 
”” forlong in Perches) the Quotient 1s 2 Per- 

ches:; and ſo many in breadth of that fur- 

tong will make an Acre, | 
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Leſt, 5. If there be 893 men to þ* 
made up imto.a battail, the front conſiſts of 
47 men, what Number muſt there bein the 
File? Facit 19 deep i: the File * For if you 
divide 893 {the Namber of men). by 47 
(thenumber infront) the Quotient will be 
19 the filein depth, the work followeth. 


3 oY 47) 893 (1 9 acep 777 file 
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Chap. 7. of whole Numbers. 97 

Oueſt, 6. There is a Table whoſe Super- 
ficial Content 1s 72 feet, and the breadth 
of it at the end 1s 3 feet, now I demand 
what is the Length of this Table ? Fact 24. 
feet long ;, for if you divide 72 (the con- 
tent of the Table in feet) by 3 (the bredth 
of it) the Quotient is 24 feet for the length 
thereof which was Required, See the 0- 
peration as followeth, 


3) 72 (24 


ba 


The proof of Multiplication and Drviſcon. 


Multiplication and D:viſion Interchang- 
ably prove each other; for if you would 
provea ſummein Diviſion, whether the 0- 
Peration be Right or no, Multiply the 
Quotient by the Diviſor ; and if any thing 
Remain after the Diviſron was ended, 
8 add it to the Product, which Product (if 

your lumme was Rightly divided) will be 
equal to the Dividend; And Contrariwiſe 
if yog would prove a ſumme in Multiplica- 
tion, divsde the Produt by the MAE 
ail 


. 4 
3 - 
Wa 4 


of Diviſton Chap. 7. 
and ifthe work was Rightly performed, the 
Quotient will be equal tothe Multiplicand. 
See the Example where the work is done 
and undone; Let 7654 be given to be Mul- 
tiplyed by 3242, the product will be 
24814.268 as by the work appeareth, 


7054 
3242 


-15 308 

30616 
'15308 
22962 
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And then if you Dzv4de the ſaid Pro4T 
C adult 24814268 by 3242 the Multipliar *. 
the Quotient will be 765.4 equal to the gi 


24814268 


ven Multiplicand, oF 
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. - 
3242) 24814268 (7554 
© ; 22694 
Iv 
19452 
| 17405 
19210 
12968 Þ. 
b 2968 7 
(s) 154 
In ike manner ( to prove a Summe or 
Number in Diviſion) If 24814208 were Mo 
Divided by 3242 the Quotient would be "4 


found to be 7654 ; then for proof, if yoa@” 4" 
[Multiply 7654 he: Quotient by 3242 the b 
Diviſor , the Product will amount to 
24.814.268,, equal to the Dividend, 

' Qr you may. prove the laſt or any other: 
Example in Multiplication thus,” viz. Di- 
v6ae the Product by the Mukiplicand, and' 
the Quotient! will be equalto the Multipliar 
eethe work, 
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70 54 
3242 


I 5308 
30616 
15308 
22962 


-7654 ) 24814268 ( 3242 
22962 
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From whence arifeth this Corollary, that 
any operation in D:viſon may be proved 
by Diviſion; for if after your Diviſion is 
ended, you divide the Dividend by the 
Quotient, the new Quotient thenee ariſe- 
ing will be _ to the Diviſor of the firſt 
operation ; for Tryal whereof let the laſt 


_ Example be again Repeated. 
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3242) 24814268 (7654 
226 


CY 
21202 
19452 
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I7505 
19210 


I2968 
12068 
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For proof whereof divide again 
24814268 by the Quotient 7654, and the 
Quotient thence will be equal to the firſt 
Diviſor 3242 ſee the work, 
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94 


7654) 24314268 {3242 
22962 
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102 Of Diviſon Chap.”7. 
But in proving Diviſion by Diviſion, the 
Learner is to obſerve this following Cautt- 
on, thatif after his Diviſion is ended there 
| beany Remainder, before you go about to 
prove your work, Subtract that Remain- 
der out of your Dividend, and then work 
as before, as in the following Example, 
where it is Required to divide 43876 by 
765, the Quctient here is 57 and the Re- 
ma:nder is 271 ; Sec the work following. 


765) 43875 (57 
3825 


Os ———_— 


8626 
5355 
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(271) 


> Now to prove this work Subtract the 

F*- Remainder 271 out of the Dividend 43876 

= andthere Remaineth 4 360g for a new D:- 

©. -wvidendto be divided by the former Quots- 

ent 57, and the Quotient thence ariling is 

765 equal to the given Dzivifor, which 
proveththe operation to be Right, 
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43875 
271 


$7) 43505 (755 3 
399 


— 
— 


370 
342 


285 
235 
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Thus have we gone through the four Spe- 
ciesof Arithmetick, OY 
viz, Addition, Sub- 3 ner ao ne eons 
traction, Multiple ee eee cit. 
cations and Diviſi- quiiqus ob gee perdiſccs. 
on . upon which all Tem. Fril, Ariths par. I. 
the following Rules | 
and all other operations whatſoever that 
are poſſible to be wrought by nambers 
nave their Immediate dependance, and by 
them are Reſolved. Therefore before the 
Learner make a further ſtep in this Art, let 


him be well acquainted with what hath been - 
delivered inthe foregoing Chapters. 


F 4 CHAP: 


Chap. 8. 


CHAP. VII. 


Of Reduction. 


\ EDUCTION, is that which brings 
together 2 or more numbers of dif-_ 
ferent denominations, into one denominati- 
on ; or it ſerveth to change 
{- p-- pony or alter Numbers, Money, 
IE Weight, Meaſure, or Time, 
from one Denomination to another ; and 
likewiſe to abridge fractions to their loweſt 
Termes, All which it doth ſo preciſely, 
that the firſt Proportion Remaineth with- 
out the leaſt jot of Error or Wrong Com- 
mitted. So that it belongeth as well to 
_  Frattions as Integers, of which-in its proper 
"place. Reduttion is generally gras 
either by Multiplication or Diviſion ; from 
whence we may gather, that 
2, Redwttionis either Deſcending or 
Aſcending. 't 4 {14 r4 Yak 
vagke B Redultion Deſcending, is when it is 
Required to Reduce a Sum or Number of a 
Sreater Denomination, into a leſſer ; which 
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Chap. 5: ReduGion, I05 
Number, when it is ſo reduced, ſhall be e- 
qual in value wy Number firlt given in 
| ..; the greater Denomination 3. 
pt” ; as if it were Required to 
7+ 25 know. how many ſhillings, 
pence or farthings are equall in value to a 
hundred pounds ? or how many ounces are 
contained in 45 hundred weight ; or how- 
many dayes, hours, or minutes, there are 
in 240-Years, &c, And this kind of Re-- 
duttion is generally performed by Multt- 
plication, : 

4. Reduttion Aſcending, is when it 1s- 
Required to Reduce or bring a Sum Or 
Number of a ſmaller Denomination into a + 
Greater, which ſhall be equivalent to the 
given number; As ſuppoſe it were Requi- 
red to find out how many Pence, Shillings-- 
or Pounds, are equal in value to 43785 
Farthings; or how many Hundreds are. 
equal to (or in) 37481. pounds, &c. and 
this kind of Redultion is alwayes perform-+ 
edby Diviſion, 

5. Whea any Sum or- Number is given - 
to be Reduced into another Denomination, - 
you are to conſider whether it ought to be. 
Reſolved. by the Rule Deſcending or 
Aſcending, viz. by Multiplication or Divi= ; 
{ion ;, If it be to be performed by Multipli- - 
cation, coalider how many parts of the de- 

* Se. nomination : 
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196 Reaudion. - Ghap.@. 
nomination into which you would Reduce 
it, are centained in a'V?4t or /nteger of the 
given Number, and multiply the ſaid given 
Number thereby, and the Produtt thereof 
will be the Anſwer to the Queſtion. Asif 


the Queſtion were, in 438 /. pounds how 
many ſhil/;ngs ? here I conſider that in one 


pornd are 20 ſhillings, and that the number 
of ſhillings in 381. pounds will be 20 times 
38 wherefore I multiply 3$ /. by 2o, and 
that product is 760, and ſo many ſhillings 
are contained in 38 pounds. | 

But when there is a Denomination, or 
Denominations between the Number given 
and the Number Required, you may (if 
you pleaſe) Reduce it into the next inferi- 


= or Denomination, and then into the next 
Tower than that, @&c. untill you have 
brought it into the denomination Required ; 

As for Example, let it be demandedin 1 32 


pounds, how many Far- 132 ponds 


Ex» ihings ? Firſt I multiply I 
= 132 (the Number of 2540 ſhillings 
-pounds given ) by 20 I2 
to bring it into ſhillings, 
-. andit makes 264.3 ſhil- S 4p 
t lings, then do I Multi- p- 68 
ply the ſhillings (2640) 315 go pence 
_- by 12, tobring them in- + 
. topence, aad it produ- ,, 672, (rthings 
ly > ceth 
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Chap. 1. ReduGion. © 107 
e & ceth 31680, and ſo many pence are'con* 
tained in 2640 ſhillings, or 132 poundsz 
1 © then dol Multiply the pence, viz. 31680 

f | by 4tobring them into Farrhings ( becauſe, 
4 farthings is a peny) and I find the produtt 
thereof to be 126720, and ſo many far- 

things are in equal value to 132 pounds, 

the work is manifeſt in the Margent. 

And if the »uwber propounded to be: Re- 
duced, is to be divided, or wrought by the 
Rule Aſcending; confider how many. of | 
the given n«mbers are equal to an, Unit” or: 
Integer inthat denomination to which you 
would reduce your given number,and make 
that your diviſor, and the given number. 
your dividend; and the Quotient thence- 
ariſing will be the zumber ſought or requir- 
ed;, Asfor Example, Let it be Required to: 
Reduce 2640 ſhi{l:ngs into | A 
pounds ; herel conſider that — . | 
20 (hillings are equal to one 210)26410C132= 
pound, wherefore - I divide 2 
2640 (the given number) by PD 
20, and the Quotientis 132 p 
and ſo many pounds are con- . _ 

4 
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tained in 2640 ſhillings. In 

ReduCtion deſccnding and 

aſcending the Learner is ad- oY 

viſed to take particular no- | | 


tice of the Tables delivered in the fecond ' 
F-. 6 Chap-: 


108 - ReduGion. Chap. 8, 
Chapter of this'Book, where he may be 
informed 'what Aſultiplears, or Diviſors 
to make uſe of in the r2ducing of any num- 
ber to any other denomination whatſoever, 
Eſpecially Engl:ſh Moneys, Weights, 
Meaſures, Time and Motion,. but in this 
place 1t is not convenient to meddle with 
Forreign Coynes, Weights or Aſea- 
ſures. 

- Butif in Reduction Aſcending it happen 
that there 1s a denomination, or denomina- 
tions between the number given and the 
number Required, then you may Reduce 
your number given into the next Superionr 
denomination, and when it is ſo Reduced, 
bring it into the next above that, and ſo on 
until you have brought it into the Denomi- 
nation Required, As for Example, 

Let it be demanded in 126720 farthinos, 
how many poxnas ? FirſtI divide my given 
number (being farthings) by 4, to bring 
them into pence,(becauſe 4 farihings make 


: one peny) and they are 3 1680 pence, thcn 


Idivide 31680 pence by 12, and the Quo- 
- tient giveth 2640 ſhillngs, and then I di- 
vide 2640 ſhillings by 20, and the Quoti- | 
ent giveth 132 pounds, which are equal in 
value to 126720 farthings, Sce the whole 
work as it followeth, 


x09 ReduFion. | Chap. 8. 


363-20) + 
4) 126720 (31680 (254 (132. 
I2 24 2 

6 75 6 
+ 72 5 

27 48 4 

24. 48 

32 (0) 

32 

(0) 


6. When the 2umbey given to be Redu- 
ced, conliſteth of divers denominations, as 
pounds, ſhillings, pence, and fartbings ; 
or of hundreds,quarters,pounds, and ounces, 
&c. then you are to Reduce the higheſt (or 
greateſt) denomination into the next 1nfe- 
r*our,, and add thereunto the number {tand= © 
1ng inthat denomination which your great- 
eſt or higheſt 74amber is Reduced to; then 
Reduce that Sum into the next Inferiour 
denomination , adding thereto. the nm: 
ber ſtanding in that denomination ; do 
ſo until you have brought the number given 
into the denomination propoſed. As if it 
were Requiredto Reduce 48/7. 135. 10d. 


into pence, firſt I bring 48 !. into ſhillings, 
| by 
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by multiplying it by 20 and the produtt is 
960 ſhillings, to which I add the 1 3 ſhillings 
and they make 973, then I multiply 973 
by 22, to bring the ſhi/l;ngs into pence, and 
they make 11676 pence, to which I add 
the 10 pence, and they-make 11686 perce 
for the Anſwer, ſee the whole work done 


I $6 
48— 1310 
os 


7 


c6 2 ſhillings 


Add 
\ Sum ſhillings 


T1 75;, 
Add 5 


T1753. 3, - vas 
Sum 11685 pence 


7. If (in ReduRion Aſcending) after 
Diviſion is ended, any thing Remain, ſuch 
Remainder is of the ſame denomination 
with the Dividend. 


Examples in Redultion of Coyn. 


. Queſt, 1. In438/. how many ſhillings? 
Ns Fact 
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Facit $760 ſhillings, for Multiplying. 438 
by twenty, the Produt amounteth to ſo. 


much. 


|. 
4.38 
20 


Facit 87360 ſhillings. 


Queſt. 2. In 467 l. how many pence? 
Firſt multiply the given number of pounds 
467 by 20, to bring it into ſhillings, and it 


makes 9340 ſhillings, then multiply the 


v 


(hillings by 12 and/it produceth 1 12080 + 


467 pounds 
20 | 


9340 ſhillings 
I2 


' 18680 
9340 


Facit 112080 pence 


Or it may be Reſolved thus, viz. multiply 
the given zamber of pounds 467, by 
240th e Nunber of Pence in a Pound, 
and 
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and the Product is the fame, viz. 112080 
pence, 


467 pouna's 
240 


18680 
934 


Facit 112080 pence 


Oueſt, 3. In 5673, 1. how many Far- 
things ? Firſt Multiply the given \umber 
by 20to bring it into ſh{lings, and it pro- 
duceth 113460, then multiply that pro- 
dutt by 12 to bringit intoperce, and it pro- 
- duceth 1361520; then laſtly, Mult ply the 
pence by 4, and it produceth 5 4.46080 far- 
things, Sce the operation, h 


$673 pounds 


20 


113460 ſhill, 


+ th 


226920 
113460 


A 


I 361 520 pence 
4 


facit. © 5446080 © farths 
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Or this Queſtion might have been thus 
Reſolveg, viz, Mu'tiply 5673 the given 


Number of pounds by 960 the Number of 
8 farthings ina pouyd, and It produceth the 


fame Effect. 
| 6673 Pounds 20 ſhillings 
960 I2 
340380 240 pence 
$1057 | + 
Facit 5446080. farthings g60 farth, 


Otherwiſe thus, Firſt bring the given 
Number 5673 1. into ſhillings, and mul- 
tiply the ſhillings by 48, the Number of 
Farthings in a ſhilling, and the ſame effect 
is thereby likewiſe produced, 91z. 


$673 pounds 12 pence 


20 4 
113450 ſhillings 43 farthings. 
4 
907580 
453840 


Facit $5446 o80. jarthings 


Theſe various wayes of Operating are 


expreſſed to Inform the Judgment of the 
Lear- 
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ReduGion. C 1aP. | 
Learner with the Reaſon of the Rule; ,more 
wayes may be ſhewn, but theſe are ſuffici. 
ent even for the meaneſt capacities. 

Queſt. 4.1n4581. 165. 074. 3 qrs. how 
many farthings * To Reſolve this queltt- 
on conſider the 6 Rule of this Chapter, and 
work as you are there directed, and you 
will find the aforeſaid piven n»mber to a- 
mount to 440479 farthings, VIT. 


L 4.0. 
458—16—07—3 - 
20 


0160 ſhillings 
Add 16 


fl Sum 9176 ſhillings 
I2 


18352 
9176 


ee — 


F IIOII2 pence 


l Sum 119119 fence 
W 4 


3 b 440475 farthings 
$ Add 3 


Sum 440479 farthings 


—_ 
"© W . a 
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This la# Queſtion '(or any other of this 
kind, vi/z., where the number piven to be 
Reduced conliſteth of ſeveral denominati- - 
ons) may be more conciſely Reſolved thus 
viz, When you multip'y the pounds by 25 
to bring them into [hillings, to the produtt 
of the firſt F:gare, add the Figure ſtanding 
| in the place of Units in the denomination of 
| ſhillings, but beciuſe the firſt Frowre in the 
Mulripliar is (0) I fay © times 8 1s nothing, 
but 61s 6, which I put down for the firit 
Figure in the produth, then becauſe this 
A1ultipliar is o, 1 go on no further with it, 
for if [ ſhould, the whole product would be 
o, but proceed, and when I come to multi- 
ply by the ſecond Figure in the multipliar, 
tothe Prodxt of it, and the firſt Figure of 
the Arltiplicand, I add the Figure ſtand- 
{ ing in the place of rens in the denomination 
of ſhillings, which is (1) ſaying 2 times 8 
is 16 ard (the ſaid Figure) 11s 17, then I 
ſet down 7 and carry a Unit to the product 
of the next Figure as is directed in the - 5 
Rule of the 6 Chapter foregoing ; and fi- 
niſh the work. So that you now have the 
whole product and ſum of ſhillings at one 
operation; and when you multiply the ſh/- 
lings by 12 to bring them into pence, after 
the ſame manner add to the product, -the 


number ſtanding in the denomination of 
Pence 
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pence, and ſo whey you multiply. the pence 
by four to bring them into Farthings, add 
to the proautt the number ſtanding under 
the denomination of Farthings, ſee the laſt 


Queſtion thus wrought. 
L : % - oth 
458—16—07—3 
20 


#175 (billings 
12 


—=- — a 


18359 
9176 


IIOII9 pence 
4 


facit 440479 farthings 


After the method laſt preſcribed (which 
if Rightly conſidered, diflereth not any 
thing from the ſixth Rule of this Chapter ) 
are all the following Examples that are of 
the ſame Nature wrought and Reſolved. 


| Queſt, 5. In 4375866. furthings I de- 
mand how many Pounds, Shillings,. Pence 
and Farthings, 
To Reſolve this Queſtion; firſt I diviac 
the given 7u1-ber of Farthings by 4, and 
the Quotient is 1093966 pexce, and there 
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Remaineth 2 after the Diviſion is ended, 
which (by the Seventh Rule foregoing) is 
two Farthings;, then I divide 1093966 
pence by 12, and the quotient is 91163 
ſhillings, and there Remaineth ro after di- 
viſion which by the ſaid 7th Rule is ſo many 
Pence, viz. toad, then [divide 91163 ſÞi- 
lings by 20, and the Quotient is 4558 /. 
and there Remaineth 3 ſhillings; ſo the 
work is finiſhed, and I find that in 4.375 866 
farthings there are 4558 1. 03 5s. 104, 
2qrs, vee the Operation, 
12) 2]o [. 
4) 43758565 (1093966 (9116134558 


44 108 2- 
37 15 II 
36 I2 Io 
15S 19 II 
12 I2 10 
38 76 16 
35 72 16 
25 45 (03) 
24 36 
26 (10) 
24 
G@) 
$. d. qrs. 


Factt 4558—03—10—2 


£ © A C p . 


. Facit 263160 groats in 4.386 |, 60 


$2, - £4 - ( 1, 3 
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*F>. = 
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Groats ? . 


To Refolve this Queſtion; I Reduce the 
given zumber of pounds into/ ſhillings; and. 


they:are 85720 ſhillings,” now' T conſider 


thatin a ſhilling are 3'Groats;- therefore I 


multiply the ſhillings by 3, and it produ- 
ccth 263160Groats; See the work: 


4386 'poknds 


» 205 x8 


87720 ſhillings 
- 
Facit 253160 groats OA 
b_— 0" Ing 
This Queſtion might have been other- 
wayes Reſolved thus, viz. conſidering that 


1na pound ( or 20 ſhillings) there are three 


times 20 Groats which makes 60, by 
which I multiply.the zuwber of pounds gi- 
ven, and it produceth the ſame effect at 
one operation as followeth, 

4386 pounds : 20 -. 
60 groats 114 20s, 3 


| 


 Chap.8. 
Quep.. 6, In 4386 1. I demand how many 
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Queſt. 7. 1.43758 three pences I defire ; 
to know many pounds ? - | 

To Refolvethis (many ſuch like) Qne- 
ſtion, firſt I divide my: given number of 3 
pences by 4 becauſe 4 three: pences are in 
a ſhilling, and the Quotient is 10939 ſhil- = 
lings 3 and there Remaineth 2 after diviſion 
is ended, which is 2 three pences (by the 
ſeventh Rule of this Chapter), which are e- 
qual in value to 64. then I divide 10939. 
ſhillings by 20, and the quote giveth 546 /. 
and 19 ſhillings Remain ; ſo that I conclude 
in 43758 pieces. of three pence per piece, 
thereare 546 /., 19.5, 06 d. as by the work 
appeareth, s 


] 2) 
4) 43758 (109319 (546—19-—06 


4 IO 
37 9 
3s - 
is 3 
I'2 I2 


38 19 ſhillings 
35 


_ (thre pences or 6 d. 


wiſe: 


This queſtion migtt have bee other - 
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This Queſtion might have been otherwiſe 
Reſolved thus, viz. firſt multiply the given 
mmber of three pences 43758, by 3 the 
er of pence in three pence, and the 
duct viz. 131274. is the number of pence 
_ tothe given 2umber of three pences, 
hich »umber of pence may be brought in- 
to pounds by divid ng by 12 and by 20, and 
the quotient you will find to be equal to the 
former work, viz.5461. 195.064, 


43758 


5 
2o) LS... 
12) 131274 (109319 (549—19--06 


I'2 IO 


114 rem.(19) ſhillings 


I 08 


Remains (6) pence 


F 


Or thus, divide the given. number of3] 

. pences by the »umber of '3 pences in 17,07 fc, 

20 ſhillings (which you will find to be 80, 

if you multiply 20 5, by 4; 'the _ of}, 
£ three 


e® Bo Pr. dE 24 ' "a, 15 Y 

— _t " 7.4 «s" "ee «> Fy "# | of > , > . 
, > 7 ocegt 2 2 S p< 4 or dg” % = $2 & £þ F 

Fd T4 hen ; *Y 5 hs % ST is phe * S& 4 8 Son. 

6 " od I Wu IEP 42 AW 

b — * "> ye a - "4 p : 

. To "4 

a. 


"6h, 
wy? 


Chap. 8. Redudtion. 'T21 
three pences in a ſhilling) and you will find 
the quote to be 546 1. as before, anda Re- 
mainder of 78 three pences, andif you di- {| 
videthoſe 78 three pences by 4, you will | 
find the quote to be 19 5. and 2 three pencess 1 
Remain, which are equal to 6 4. F 1 


4 
| 


Le: 6 
81) 437518 (545—19—06 20 
at 4 
40 an 
85 
37 
: $4 
/ w 
48 
— + 
4) 73 (19 
4 
33 
39 


2 three pences or 6 d. 


Queſt. 8. In 4785 /. 13 1. how many 
picces of 134. ' per pzece? 

This Queſtion cannot be Reſolved by | 
Reduction, deſcending, or aſcendins, ah- # 
ſol utely, (becauſe 13 4. | 's noeven yart of _ 

$2 pound) butratter by them hoth J-oynily 
v;z, by Multiplication and D:viſion; for if 
JP 
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you bring the number given into half pence, 
and divide the half pence by the half pence 
in 134. viz, 27, the quotient will be the 

» Anſwer ; for having brought 47851. 13 5. 
into half pence, I find it makes 2297112, 
which I divide by 27, becauſe there are ſo 
many half-pence in 13 4. ana the quote 
gives 85078 pleces of 134... and 6 half: 
pence Remain over and above, obſerve the 
work following. 


| d. 
4785 -—13 x39 
20 2 
95713 ſhillings 27 balf pence 
24 half-pence in a ſhilling. 1? 
382852 
191425 


£297112 half pence in the given number, 


27) 2297112 (85078 pieces of 135 
216 


F 
#3 - 
* + 
. "#5. , * » 4 


It would We  _ the ſame anſwer- 
if you had Reduced your given number in- 
to farthings, and divided by the farthings 
in 134d, © viz, 54, (for always the dividend 
and the Diviſor muſt be of one denominati- 
on) and then you would have had a Remain- 
dcr of 12 farthings which arecquszl in vallue 
to the former Remainder of 6 half-pence. 


Oueſt. g. In 540 Dollars at 4 S. 4d. 
per dollar, how mat:y pounds jterlng, 


Firit brins your given number of Dol- 


lars into Pence, and then your pence into 


Pounds according to the former dircCtions. 
Thus in 4 5s. 44. (v:xz, a dollar) you will 
find 52 pence, by which multiply 540 dol- 
lars, and it produceth 28080 pence, which 
if you divide by 240 ( the pence in one 
pound) the quotient will give you 117 l. 
which are equal in value to 540 dollars at 
4 5. 4 d. per dollar; obſerve the opera- 
tion, 


G3 "+ 


1G on. - T23 - = 


LF 
M074 
" 
© * 
1 168 


$40 


52 I2 
=—_  '*: 2080 52 pence 
Fil 2700 

ith I 


2410) 2808jo(11 


24 
40 
24 


168 
- 


The ſoregoing queſiion might have been 
othcrwiſe wrought, thus, viz. Mu'tiply 


K{--. your given number of dollars by 13 the 


pumber of groats ina. dollar, or 4s. 4d. 
an dit produceth 7020 groates, which di- 
vide by 60 (the groats in one pound or 
twenty ſhillings) and the quote is 117 /. as 
before. 


1 q ; 
% 
g "a 


4 
= 
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6-6 
540 4——+4 
13 5 
1620 13 groates 24 
TL 41h 
61o) 7021] (117 
6 
' 10 
6 | 
| 42 
4 42 | 
(0) 


Queſt. 10, In 547386 pieces of 4.4, % 
per piece, I demand how many Pounds, 
Shillings, and Pence. 

Firſt bring your given number of four 
pence half penies all into half pence, which 
you willdo if you multiply by g the num- 
ber of half-pence in 4 4. <, and the product 
!s 4926474. half-pence, which are brought | 
into pounds-if you divide them by 24: ( the 

| half-pence in a ſhilling) and 20 (the ſhil- | 
| lings in a pound, and it 'makes 10263 /.-. 
 ©95. 94, asby the work, 1% 
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547336 
g; 
_ 2]o) l. 
24) 4926474 (2052619 (10263 


d. 
$< 
2 
g 


half-pence 


234 Ye, (9: 9) hillingss 
216 


LR — 


Remains (18) balf-pence or 5 d. 


"Queſt, 11, In 4385 /, Idemard how ma- 
ny pieces of6 4 of 4 4.and of 2 d. of each 
2n equal Number; that is to ſay, what 
Number of Six-pences, Groats, and two 
Pences, will make-up 4386/1. and the 
Number ofcach equal. 


The way to Reſolve queſt ons of this na- 
_ © tures to add the ſeveral pieces (into which 
the given Number is to be brought ) into 


one ſumme and to Reduce the pocn Num- 
ber 
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ber into the ſame denomination with their 
Sum, and todivide the ſaid given Number 
(ſo Reduced) by their Sym, and the Quo- 
tient will give you the exact number of 
each piece. And aſter the ſame method 
will we procecd to Reſolve the preſent 
Queſtion, v1z. 


d. 
l. 5 
4386 4 
240 Pence 2 

2 


754409 SUM 1 
8772 


pence 


12) 1052640 (975720 


6 Eng ; d. d. d. 
85 aclt 87750 peces of 6—--4—=2. 


p< 


So that I conclude by the operation that 
87720 lix-pences, and $7720 groats, and 


87720 two-pences are Juſt as much as, (or © 


equal to) 43861. or if youadmit of 5 s,to © I 


G 4 be 
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be thus divided, it is equal to 5 fix pences, 
and 5 four pences or greats, and 5 two 
pences. For if two Right lines (or two 
Numbers) be gruen, and one of them be di- 
vided tnto a5 many Parts, or Segments as 
you pleaſe, the Reihangle, ( or Produtt ) 
comprebended under the rwo whole Right 
lines, (or Numbers given) ſhall be equal ro 
all the Retfangles.(or Proaiits) contained 
under the whole line (or Number ) and the 
ſeveral Segments, (or Parts) into which the 
other line (or Number) 1s arviaed, Eucl. 
2. I. » 

Another Queſtion of the fame Nature 
with the laſt may be this following, viz. 

Queſt, 12, A Merchant is delirous to 
Change 1487. into picces of 13 d. 4,of 124. 
of 9g4.of 64. and of 4.4. ; and he w:li have of 
each ſort an equal Number of pieces, I de- 
fire to know the Number ? 

Do as you were taught in the laſt queſti- 
on, 1z, add the ſeveral pi: ces together, 
and Reduce it into half pence, -then Re- 
duce the ſumme to be changed, viz. 148 /. 
:nto the ſame denomination, and divide 
the greater by the befſer, and in the Quoti- 
ent you w:ll find the Anſwer, viz. 798 is 
.._ the Number of each of the pieces Required 
. and i8doti Remain, as by the following 

work appeareth, 
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l. | d. 
148 13: 
240 pence in al. 12 
4 ah 9 
$920 TEE»: 
296 | FN 
35820 pence in 148 |, Sum 44". 
2 2 
71040 halſ-pence ' 89 half 
pence: 


89) 71040 (798 preces of each ſort 


623 


__—_ -—— 


874 
. 80I : 


H—_ __— 


139 
712 


———_—— 


Rem. (18) balf-pence. 


Thetruth ofthe 2 foregoing operations: 
w.1l thus be proved, viz, mult-ply the-An- 
ſwer by the parts, or pieccs into which the: 
given Number was Reduced, and 'aving 
added thefeveral products together, !f the:t- 
ſumme be equal to the given Number, the: 
Anſwer is Right, other wiſe not. 


87720, Which is proved as followeth, viz. 
G 5 
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So the Anſwer to the 1 1 Queſtionwas: © - . 
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| [ 
Six-pences mche 219 
|  87720> Four-pences makg 1462 
''S T wo-pences make 731 


© ———  ———— _ 


The total Sum of them 4386 which 
was the Sum grven to be Changed, 


"The Anſwer to the 12thqueſtion was 798, 
and 18 half-p nce Remained after the work 
was ended, now the truth of the work may 
be proved as.the former was, viz, 


d. L261}. ho 

Pieces of 13" make A4—17—09 
Pieces of 12 mab? 39—18—00 

T98\ Preces of 9 mak? 29—18 —06 
Preces of 6 mak? 19 19 --00 
Pieces of 4 make 13--06 — 00 

and 18 half-pence or 9 d. Yell. 00—00: -09 


_— —— 


Toe total Sum of them I 48--20—00 


- —- AIRS o_— co —— 


which Total Sum is equal to the Number 
that was firſt given to be changed, and 
-therefore the operation was Rightly per- 
formed, 
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Chap. EY ReduTion. F-3 I 
Reanition of Troy weight. 


We come now to give the Learner ſome 
Examples in Troy weight, wherein WE 
ſhall be brief, having given ſy Iirge a Taſte 
of Redufion in the foregoing Examp'es of 
Coyn, and now the Learner mult be m13d- 
full of the Table of Troy we:obt delivered in- 
the ſecond Chapter of this Book. 


Lueſt. 13. In 482 1. O7 ox. iy p.w, 
21 gr. how many Grains? | 
Multiply by 12; by 20, and by 24, tak-_ 
ing in the Figures ſtanding a the ſeveral de- 
nominations, according to the direction- 
given in the 6 Rule of this Chapter, and; 
you will find the Product to be 278-01 3' 
Grains, which is the Number Required, | 


or Anſwer to the Queſtion, 


G. 6. 4083: 


42M 


Redulfion. "Oh p. 8. 


l. 0% f.We. &- 
4A82—07 —13----21 
I2 
97I 
482 
$791 OUNCES 
20 
— W 
115933 peny werght 
<4 


————____} 


453333 
- 231668 


Facit 2780013 grains 


Queſt, 14. In 2780013 grams I demand 


how many pounds, ounces, peny weights, 
and £r:ins ? 

1 his is but the foregoing queſtion Invert- 
ed, and is Reſolved by dividing by 24, by 
20, and by 12, and the Anſwer 1s 4820. 
070%, 13Þ.W,210gr, 


we 
2 


24) 
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2Þ) by - -.1. 
24) 2780013(1158313 (5791 (482 
24 bo 1 483 
38 15 $9 
24 I4 G6 
- 140 18 3l[ 
A 120 I8 24. 
; 200 3 Rem. (7) OUNCes 


Bo —OO— —  — 


5 I'92 y 


81 Rem. (13) peny werght 


+ bd 
| 93 : l. 07, P.W, BY. 
72 facit 482—0J—-13—-21 - 


I —— — — 


| Remains (21) graznes 


Queſt. 15. A Merchant ſent to a Gold- 
ſm th 15 Ingots o! $ lver, each co':taining 
In weigit 2 1.4 /2.and ordered it to be made 
into Bowles of 2/. 8oz. per bowl, anq 
Tankards of 1 /.60z. per piece, and Salts 
of 100%. 1OPp. w. per Salt, and Spoons of 

y 102. 18p.w. per Spoon ; of each an equal 
Number I deſire to know how many of each 
fort he muſt make ? 

This Queſtion is of the ſame Nature 
with the 11 and 12 Queſtions foregoing, 

an 


His ite - ot 


I'24 


iz, Firſt add the weight of the ſeveral veſ- 
ſels (into which the ſilver 1s to be made) 
into one ſum, and Reduce it to one deno- 
mination, and they make 1248 peny weights 
then Reduce the weight of the Ingot. into 
the ſame denomination, VIZ, peny weights, 
(and it makes 560 peny werghts) and mul- 
tiply them by the Number of Ingots, viz. 
16, and the product will give you the 
weight of the 16 Ingots, viz, 8960, then 
divide this Product by the weight of the 
veſſels, viz. 1248, and the quotient giveth 
you the Anſwer to the queſtion, viz, 7, 
and 224 p.w, remaining over and above. 


6 Oh l. 0% þ.W. 
2 —= 4 2 o8 OO 
I2 I —— 06 —— OO 
—_ O— T0—— TO 
2 O——OI ——18 
20 Ore inde pgep—— 
SUM \'$.—— 02-— OS. 
g60 peny weights I2 
16 Ingots ROWE: 
Ro 62 
335 20 
59 
_—_— 1248 filly Weights 
1248) 8960 (7 w:ſſels of exch 
8735 


Rem. (224) peny weight 


Eee = - PR 


: oh | 424.8 
; x F.546 > . 
Re on 1 
- © @ 


an4 may be anſwered after the ſame method. 
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The Proof of the work, ts as followeth, Viz. 


ft. 0% f.We l, 0% þ.W. 

Bowles of 2—08 — 00 per bowl 5 18 —08 —00 
Tank. of 1—95—00prr tanks 15- 05— 09 

/ Salts of o—10—10 per ſalt is 05—01—10 
SPpoens of O-- OI—I g per ſ2001 15 OI —O00—06 
224 ptny weight Remaining is O0—1 L—o4 


II "IS * 3 FUR Ree 


Total Sum 37—03Z—00 


So that you ſee the Sum of the weights 
of each veſſel together with the Remainder 
| is37 /. 03 02. which is equal tothe weight of 
| the 16 Ingots delivered. 


Readultion of Averdupois Weight. 


Learner mn't have Recourſe to the Table 
| of Averdupeis werght delivered in the fe- 
cond Chapter foregoing. 
Queſt, 16. In47 C. 19rs. 207. now 
many ounces *f N 
Multiply by 4 by 28 an1by 16, and the 
laſt product will be the Anſwer,viz. 84990 
ounces, 


In Reducing Averdupors werght, the 
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— 
47 —— I —— 20 
4 


189 quarters 
28 
I512 
380 


$3121, 
16 


31872 
$312 


Facit 84992 ounces 


Queſt. 17 In »4992 ounces I demand 
ho + many C. grs. |. and oxnces ? 

This1s 'he "trprng + Queſtion Inverted, 
and will be Re olved if you divide by 16, 
by 28, and by 4, and the Anſwer 4.7 C. 
1 975. 201. equal to the given number in 
the foregoing queſtion. 


2 Fa 6 % | Our 
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2B) * 4) © Goo 9 bo 0% 
16) 84992 (5312 (189 (47 — L——20-—0 


80 28 16 


19 272 (1) quaiter, 
by - 282 
32 (20) pounds 
32 
s 
) 


Qaeſt, 18, A Chapman buyeth of a Gro- 
cer 4 C. 19rs. 14.1, of Pepper, and order- 
ed it to be made upinto parcels of 14./. of 
121.0f 81, of61.and of 2 /, and of each par- 
cel an equal Number now I would know 
the Number of each parcel. 

This Example is of the ſame nature with 
the 11.and 12, and 15 queltions foregoing 
and after the ſame manner is Reſolved, ſee 
the operation as followeth. 
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=— Fe £ I, 
4 ——I——I14 I4 C 
4 12 
— 8 
17 6 
- | 2 
140 42 pounds 
35 
42) 490 (11 { vi 
@ S 'S 
42 
70 Facit 11 parcels of each 
42 


Rem.(28) pounds, 


Reauli ion of Liquid Meaſure. 
 Nueſt, 19, In45 Tur of wine, how ma- 
ny Gallons. 

: Multiply by 4, and by 63, th: product 
1511340 Gallons for the Anſwer 
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| Queſt. 20. In 34 Rundlets of wine each 
containing 18 Gallons, I demand how ma- 
ny Hogſheads ? 

Firſt find how many Gallons, is in the 
34: Rundlets, which you may do if you 
multiply 34 by 18 the content of a Rund- 
| let and the ProduGt is 612 Gallons, which 
{ you may Reduce into Hogſheads if you di- 
| vide them by 63, and the Quote will be 9g 
| Hogſheads and 45 Gallons; See the work, 


34 

18 
272 
34 


——_— 


63) 612 (9 Hads, 
567 


_—_— 


Remains (45) gallons, 


©&-eft. 21, In 12 Tun how many Rund- 
letsof 14, Gallons per Rundlet ? 

Reduce your Tuns into Gallons, and dt- 
vide them by 14, the Gallons in a Rundlet, 
and the Quotient 216 is your Anſwer ; See 
the work following. 


I2 


14) 3024 (216 rund!, 


28 


22 x . 
14 


Redultion of Long Meaſure. 


* Oueſt. 22. I demand how many Fur-Jx 
*  Jangs, Poles, Inches, and Barley Corns, Bj 
> will Reach from London to York, it being 
accounted 15 1 Miles ? 


"0 AGSIORAPIL? Ry" IT" 
IX; * W Ss 
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48320 Poles 
IT 


48320 
48320 


531520 half yards 
18 


th. ——. 


4232160 
5531520 


9867350 Inches 
3 


facit 28702080 barley Corys 


ee — 


Queſt, 23. The Circumference of the 


Earth (as all other Circles are) isdivided _ 
into 360. Degrees, and each degree into © 
60 Minutes, which (upon the Superficies + 
of the Earth)are «qual to 60 miles; now I 
deniand how many. miles;.. Furlongs, per-. 
ches, yards, feet, and 'Barley-corns: will 


Reach roundthe Globe of the Earth? | _ | 


360 
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172800. furlongs 
» ” 


i — — 
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6912000 Poles or Perches 
II 
6912000 
b+ 6912000 


COR. AAA Io Ee 


. 2) 76032000 balf-yards - 


(38015000 yards, VIZ. 'the 7. yard 
3 divided by 2. 


1140480co feet 
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228096000 
114043000 
1358576000 Inches 
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> Fatit 4105728000. Barley.,Corns; :And | 
>... many will reach Round the World, the whole bc 
1ng 21600 Miles, fo thar if any Perſon' were to g 
Round, and go 15 Miles every Day, he would 8 
che whole Circurnference-in 1449 Days; | Which! 
3 Years, 11 Months, and 15 Days _ 
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" Bedultien bp Towe. 
| Quep. 24:;1n 28 years 24. weeks 4 days 
16 bours 30 minutes, how many Minutes? 
years week day hour mit. 


an 046 4.10 39 
5. 
> 60 
<$42: 142 
| 1480 Yeeks 
7 


248752 _Hoxres 
60 


I — 


-14923150 Minutes * 


— 


h — 


Note that in Reſolving the laſt queſtion 
aſter the acthod expreſſed there is loſt mn. 
evcry ycar 30 os for. the year conliſt- 
eth of 365;Days a4 6 Hours, but by mul- 
tiplying the years by 52 weeks, which 1s 
but 364 days you looſe -1 day and 6 hours 
every year, wherefore to find an.exatt An- 
ſwer, bring. the odd weeks | davyes, and 
hours tur0 9 hours, and then multiply. the 

x; Ws. 
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}.. years by the Number of hours in a year, 
'., wiz.” $766, and to the Product add the 
© hours contained in the odd time, and you 
have the exa time in hours, which bring 
into Minutes as before. Seethelaſt Quetti- 
on thus Reſolved 


weebs days hors 
24—--4——19 
7 


aays ' hours 172 


£ 28 355 -——0 24 
E> 8756 24 dF 


—  — - ——— 


I'72 1456 Re” I, 
172 730 7 
I97 _—_ 4144 hoxres 
228 8756 bours in 4 year 


—— -- —_ 


249592 bouves 
SO 
14575550 Alznutes in 28 years and: 4144 hours. 


- $6 you ſee that according to the method 
Beſt uſed toReſo've this Quettion the hours 
contained in-the -piven time are 24875 2, 
"but accordiogto the laſt, beſt, or true me- 
, thod, they are 249592 which exceeds the 

former by 840 hours. 

- But for moſt occ;;fions it. willbe ſuffici- 

entto my ode y the given yearby 365, and 
to Ns Pr & add the dayes in the odd 
| time 


ry #4 7. 
time if there be any, and then there will be 
on'y aloſs of 6 hours, in every. year, which 8 
" be ſupplyed by taking a fourth part ok 
the given years, and adding it tothe con- 
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year, beingaccounted 1677 Pounke 
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tained days, and you have your deſire. 


Qzeſjt. 25.1n 438657540 Minutes, how 


many years? Facit 824 years, 4. dayes 
I9 hours. 


8756) . years days hours 
60 ) 43865754lo (7310959 (234——4——19 


42 70128 
18 20815 
18 25298 
6 35179 
6 35064 
ONES arys 
$7 24) 115(4 
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30 Rem. (15) hours | = 


bes: p 

54 

bg © 
Ou, 32G, Ideſice to know how many” 
hours.and -minvits; ,is is- fince- the-birth-of: 
otr, Saviour. Jeſus Chriſt; to' this preſent 
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145 ReduTion. Chap. 9. 
. This Queſtion is of the ſameNature with 

, the 24th foregoing, and 'after- the ſame 
*zmmatmer is Reſolved ; viz. Multiply the 
#iven Number of years by 8766, the Pro- 
duct is 147005 82 hours, and that by 60 
and the produQt is 882034920 minutes; 
See thework, 


4 


= a8," 
y 


o o o _ 


1677 years. 
8766 hours 1n 4 year. 


I0062 
10.'602 


11739 
T3416 


14700582 hours in 1677 Y. 


60 
8820 34920 minus 51 3677 


Tears. 


Note that as Multiplication and Diviſion 
- 0Qo Interchangeably prove each other, ſo 
-- Reduction Deſcending, and Aſcending, 
_. Proveeachother by Inverting the Queſtion, 
as the 73 and 14 and likewiſe the 16 and 17 
Queſtions 'forepoing,”- by Inverſion, 'do'In- 
terchangeably/prove each other, the like 
may be petfotmed for the proof of any 
Queſtion in Reduction whatſoever ? iS: 
Ci us 
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Thus far have we diſcourſed concerning 


ſingle Arithmetick, whoſe Nature, and 


partsare defined in the ſecond,cighth,ninth, 
and tenth definitions of the third Chapter of 
this book, for although Reduction is not 
reckoned or defined among the parts of ſin- 
ole Arithmetick, yet conſidered Abſtractly, 
it is the proper effect of multjplication and. 
diviſion ; and as for the extraction of Roots 
(which ought to. be handled in the next 


place as parts of ſingle Arithmetick) we ,- .' 


ſhall omit, untill the Learner is made ac- 
quainted with the DoEtrine of Decimals, 
and Immediately enter upon Comparative 
Arithmetick. Js 


Of Comparative Arithme- 
tick, viz. TheRelation 
of Numbers one to 
another. 


1.4 *Omparative Arithmetick is that 
which is wrought by Numbers as 
2 rich. oy are conſidered to have 
lib. 1. cap. 27. cation one to another, 
and this conſiſts either in 

quantity, or inquallity, 

2. Relation of Numbers in Quantity, is 
the Reference or Reſpect, that the Num- 
wide" Wing : bers on i gy 1 me, owe to 

- Arith«cb.3.4; anotrner ;. where tne 1erms, 

or Numbers propounded 

arc always two, the firſt called the Antece/| 
dent and the other the Conſequent. 

3. The Relation of Numbers in quanti 
.ty, conſiſts in the differcnces, or in the 
Rate or Reafon t!.t is found betwizt th 

Terms 
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Chap.9,* The Kelation &c. 14.9 
Ter propounded the difference of two 
umbers,being the Remain. ,, 
der found by RubſtraQtion Alſted og 
but the Rate or Reiſon be- 7 HE. Io 
twixt two Numbers is the P37 72s 
Quotient of the Antecedent d:vided by the 
Confequent. So 21 and 7 being given the 
difference betwixt them will be tound to be 
I44but the rate or rcaſon that is betwixt 21 
and 7 will be found to be Triple Reaſon, for 
2 1 divided by 7 quotes 3,the reaſon or rate. 
4. IheRelation of Numbers in Quality, 
(otherwiſe called Proportion) is the Refe- 
rence or Reſpect that the Reaſon of Num- 
| bershave one untoanother; therefore the 
Terms given ought to be more than two. 


$ ; 

«| Now this Proportion or Reafon between 
] Number ring 0779 Ayes, ra 
n : lib.2,cap.12. 


metical or Geometrical. | 
5. Arithmetical proportion ( by ſome 
called Progreſſion) is when divers Numbers 
difler one from another by equal Reaſon, 
that is, have equal differences. 

F So this Rank of Numbers, 3, 5, 7; 9, IT, 
| 713,15, 17, difler by equal Reafon, viz. 
| by 2 as you may prove. 

6. Ina Rank of Numbers that dificr by 
Arithmetical proportion, the Sum of the 
firſt and laſt' term, being multiplyed by. 

H 3 half 
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half the number of terms, the Product is 
the total Sum of all the Terms, 

- Orif you multiply the Number of the 
terms by the half Sum of the firſt and laſt 
terms, the Product thereof will be the total 
ſum of all the Terms. 

So in the former Progreſſion given, 3 and 
17 is 20, which Multiplyed by 4 ( viz. 
half the Number of terms ) the Produc 
gives $0, the Sum of «all the terms, or 
multiply 8, (the Number of terms) by 10 
(halfthe ſum of the firſt and laſt terms) the 
Product gives 80, as before, 

So alſo 21, 18, 15, 12, 9, 6, 3, being 
given, the Sum of all the terms will be 
found to be $4; for here the Number of - 
terms i187, andthe Sum of the firſt and liſt 
(viz.21 and 3) is 24, half whereof (viz. 
12) multiplyed by 7, produceth 84 the 
ſum of the terms ſought. 

7, Three nambers that difter by Arith- 
metical proportion, the double of the mean 
(or middle nnmber) 1s equal to the ſum of 
the Extreams. | 

So9,12 and 15 being given, the dou- 
ble of the mean 12 (wiz. 24) is equal to 
the ſum of the Extrreams, 9 and 15, 

?, Four numbers that differ by Arithme- 
tical proportion ( eitker continued or in- 
terruptcd) the ſum of the two means is 
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equal to the ſum of the 
two Extreems. SOg9, 
12, 18, 21, being given, 
the ſum of 12 and 18 will be equal to the 
ſum of 9 and 21, viz. 30; alſo 6, 8, 14., 
16, being given, the Sum of 8 and 14, 1s 
equal tothe ſum of.6 and 16, viz, 22. CC, 

9. Geometrical Proportion ( by ſome 
called Geometrical Progrefſion) is when _ © 
divers numbers difler according to like 
Reaſon. 

So 1, 24 4. 8, 16, 32,64, &c. difter by - 
double Reaſon and 3,9, 27, 81, 243, 729, © 
differ by Triple Reaſon, 4, 16, 64, 256z 
&c. difler by quadruple Reaſon, &c. 

10, In any rumbers that increaſe by 
Geometrical proportion, if you multiply 
the laſt term by the Quotient of any one of. - 
the terms, divided by another of the terms, 
which being leſs, is next unto it, and hav- 
ing deducted, or ſubtracted the firſt rerm 
out of that product, divide the Remainder 
by a number that is an unit leſs then the 
{a1d Quotient, the laſt quote will give you 
the ſum of all the Terms. 

SO I, 2, 4, 8, 16, 32, 64, be- 54 
ing given, fir{t I take one of the 4)8(_2 
terms, Viz, 8 and divide it by 128 
the term which is leſs and next 


to it, (v3z. by 4) _ the Quo- 1) 127 (127 
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152 he Relation Chap.g. 
tient is 2, by which I multiply the laſt rerm 
64, andthe, Product is 128, from whence 
I ſubtract the firſt rerm, (viz.1) the Re- 
mainder is 127 which divided by the quo- 
tient 2 made leſs by 1 (viz, 1.) the quote is 
127 for the ſum of all the given rerms, as 
by the work in the margent. 

So if 4., 16, 64., 256, 1024. were piven, 
the Sum of all the zerms 


will be found to be 1 364. 1024 
For firſt I divide 64 one of 16)54( 4 
therermsby his nextleſſer 2096 
\ Fer, and the Quotient is 4 


4, by which I multiply 

the haſt term 1024. IÞ 3) 499% (1364 

produceth '4096 ; from 

whence I ſubſtract the firſt 2erm 4, and the 

Remainder 1s 4092, which I divide by the 

quote leſs 1 (viz. 3) and the quote ts 1364. 
. for the total ſum of all the rerms, as per 


margent. 
So likewiſe if 2, 6. 18, 485 
$4, F62,/ 4.86, were g1v- 6)18(-3 
en. the ſum or total of all 1488. 
» the rerms will be found to 2 
be 728, ſee the work. 
11; Three Geometri- 2) 1455 (728 


cal propottionals given, the ſquare of the 
mean is equal to the Rectangle, or: Pro- 
"duct of. the Extrearrs. AS 4 gb 4 


©0 


So 8, 16, 32 being given, the ſquare 
of the mean, viz. 16 is 256, which is e- 
qual to the Product of the Extrreams $8 and 
32, for $ times 32is cqual to 256. 

12.Of 4 Geometrical proportional 7#m- 
bers given, the Product of the two means,, 
1s equal” to the Product of the rwo. Ex-, 
treams. el 

So8, 16, 32,64, being given, I ſay that 
the Product of the two means, viz. 16 
times 32 which is 512 is cqual to $ times: 
64. the product of the Extrreams. 


Allo if 3,9, 21, 63, were given (whicti. 


are Interrupted) 1fay 9 times 21 is equal: 
to 3 times 63, 


From her.ce ariſcth (that precious Gems 


in Arithmetick, which ſor the exceliency 
thereof is called) the Golden Rule, or- 
Ruleof. 3. X 


CHAEX 
The ſingle: Rule of three: 
Direc. ; 
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" *I'$4 The fingle Rule Chap.10. 
that by which we find out a fourth” number, 
in proportion unto three given numbers, ſo 
as this fourth number ſought may bear the 
ſame Rate, Reaſon, or Proportion to the 
third (gwen) number, as the ſecond doth 
to the firſt, from whence it 1s a!fo called 
the Rule of Proportion. 

2, Four Numbers are ſaid to be Propor- 
tional, when the firſt containeth, or is con- 
tained by the ſecond, as often as the th:rd 
containeth, or is contained by the fourth. 
Vide Wingates Arith, Chap. 8. Set. 4. 

So theſe NVumbers-are ſaid tobe Propor- 
tionals, V:Z. 3,6, 9,18, for as oftenas the 
firſt Number is contained in the ſecond, ſo 
oſten is the third contained in the fourth, 
- viz, twice. - Alſo 9, 3, 15, 5, are ſaidto 
be Proportional, for as often as the firſt 
Nunrber containeth the ſccond, -ſo oftet 
the third Number containeth the fourth, 
- Viz. 3 times. 

+ .3. The Rule of Three is cither ſimple, 
. or compoſed, +: 
_ - 4+: The imple (or fingle) Ruleof three, 
conliſteth of 4 Numbers, that is to fay, it 
hath 3 Numbers given to find out a fourth ; 
and this is either Direct, or Inverſe, Yide 
Alſted, Math, lib. 2. Cap. 13,  _ 
5. The fingle Rule of three direlh, is 
when the Proportion of the firſt rtrmbis us 
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theſecond, as the third is to the fourth; 
or when it is Required that the Vumber 
ſought (viz.) the' fourth Number muſt 
have the ſame Proportion to the ſecond, as 
the third hath to the firſt. 

6. In the Rule of three, the greateſt dif- 
ficulty is (after the queſtion is propounded) 
to diſcover the order of the 3 rerms, viz." 
which is the firſt, which isthe ſecond, and 
which the third, which that you may un- 
derſtand obſerve, That ( of the three given 
Numbers) two are alwaycs of one kind, 
and the other is of the fame kind with the 
Proportional Number that is ſought; 'agvin 
this Queſtion, viz. If 4 yards of Cloth coſt | 
2 ſhillings, what will 6 yards colt at that 
Rate ? here the two Numbers of one kind 
are4ands6, viz,, they both fignific ſo ma- 
ny yards ;. and 12 ſhillings 1s the ſame KN, 
with the amber ſought, for thi price of 6 
yards is ſought. 

Again obſerve,that of the ; given oi 
thoſe two thatare ofthe ſame kind, one of, 
-them mult be the firſt, and the other the 
third, and that which is of. the fame kind 
with thenmber ſought, moitbe: nefe 
number in the Rule of three; *and thr 1 
may know which Fer -77 pe wer. 
mae Jour firſt, and Which your thi 
know this, chatra ne ofcho 
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'T56 The ſingle Rule Chap.g. 
bers there is always affixed a demand, and 
thit Namber upon which the demand lyerh 
mult always be Reckoned the third Num: 
ber. As in the forementioned Queſtion, 
the deman4 is affixed to the Numter 6, 
for it is demanded what 6 yards will colt ? 
and therefore 6 mult be the third Number 
and 4 (which is of the ſame denomination 
(or Kind) with it) mutt be the firſt, and 
conſequently the Number 12, muſt be the 
ſecond, and then the Numbers being placed 
in the forementioned order will and as 
followeth, viz. 


M:/ oa of yaras Ly yards 
#4 "WIG? > HE 


.. 7. Inthe Rule of three Diret# (having 
placed the Numbers as is beſore directed, 
- the next thing to be done will be to, find out 
' the fourth Number in proportion. which 
| that you may do) | Multiply the ſecond 
Number by the third, and divide the Pro- 
- duct thereof by the firſt, or (which is all 
-- one) multiply the third rerm (or Number) 
* by. the ſecond and divide- the, Product 
- thereof by the. firſt, and the Quotient || © 
thence ar ip is the fourth number in a di- | 
_ re proportion, and is the Number ſought 
or or Auſaecr to the QueBion, As thus © 
I | tne 
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Chap.9. - of three dire@. I57 
the ſaid Queſtion be again Repeated, wiz. 
If 4 yards of Cloth colt 12 ſhill:ngs, what 
will 6-yards coſt ? 
Having ph:ced my Numbers according 
tothe 6 Rule (ofthis Chapter) foregoing, 
I multiply the ſecond amber 12, by the 
third number, 6, and the product is 72, 
which I divide by the firſt aumber 4zand the 
quotient thence ariſingis 18, which is the 
fourth Proportional or number ſought, v1z. 
1 8 ſhillings, which is the Price of- the 6 
yards, . as was Required, ſee the work 


following. ; 
: ya'd3 8. yads 8. | - 
6 x A 
4) 72 (18 ſhillings : by 
4 
32 
32 
| (0) 


veſt, 2. Another queſtion may be this, 
viz, If 7 C. of Pepper coſt 21 /. how much 
will 16 C. colt at-that Rate ? 


To Reſolve which queſtion, I conſider” 


that-(according tothe 6 Rule of this on 
| | ter 


159 © The ſingle Rule Chap. 1c. 
ter)the terms or rambers ought to be placed 
thus, viz. the demand lying upon 16 C. 
it muſt be the third 7umber, and that of the 
fa mie kind with it muſt be the firſt, viz. 
7C.and21 /. (being of the ſame kind with 
the number ſought) muſt be the ſecond 
amber in this Queſtion, thenl proceed ac- 
cording 'to this 7 Rule, and multiply the 
ſecond number by the third, viz. 21 by 
16, andthe product is 336 which 1 divide 

- by the firſt 2umber 7, and the Quotient is 
48 1. which is the value of 16 C. of Pep- 
per at the Rate of 211. for 7 C. See the 
work as followeth. 
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8. if when you have divided the product 
of the ſecond and third »umbers by the firſt, 
any thing Remain after Diviſion is ended, 
ſuch Remainder may be multiplyed by the 
parts of the next Inferiour denomination, 
that are equaltoa unit (or Integer) ofthe 
ſecond number 1n the queſtion, and the pro- 
cuct thereof divide by the firſt zumber in 
the queſtion, and the quotient is of the 
ſame'denomination with the Parts by which 
you multiplyed the Remainder, and is. 
part of the fourth »u-ber which is ſought. 
And furthermore, if any thing Remain, 
after this 1a{t Diviſion is ended multiply it 
by the parts of the next inferiour denomi- 
nation equal toa unit of the laſt quotient, 
and divide the product by the fame divifor, 
(viz, the firſt 2uwber in the queſtion) and 
the quote is ftill of the ſame denomination 
with your Multipliar ; follow this method 
unt Il you hive Reduced your Remainder 
into the lowelt denomination, &+c. - An 
Example or two-will make the Rule very 
plain which may be this following. 

Queſt. 3. If 13 yards of Velvet (or any. - 
otherthing) coſt 21/1. what will 27 yards + 
of the fame coſt atthatRate ? | 

Having ordered,and wrought,my Num- 
bers according tothe'6 and 7 Rules of this 
chapter, I find the quotient to be 43 /. and 
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"  1T6o Theſtmele Rule Chap.lo. 
' there is a Remainder of 8, ſo that I con- 
clude the price of 27 yards to be more than 
4.3 1. and to the intent that I may know 
how much more I work according to the 
foregoing Rule, viz. I multiply the ſaid 
Remainder 8, by 20s. (becauſe the ſecond 
number in the Queſtion was pounds) and 
the product is 160, which divided by the 
firſt aumber, viz,13, 1t quotes 12, Which 
are 12 ſhillings, and there is yet a Remain- 
der of 4, which I multiply by 12 pence 
(ITS the /alt Quotient was ſhillings) 
and the product 1548. which I divide by 
13 (the firſt 2umber) and the quotient is 
34, and yet there Remaineth 9, which I 
multiply by 4 fart%:ngs, and the product. 
15.36, which divided by 1 3 again, it quotes 
2 fartbings, andthere 1s yet a Remainder 
of 10, which (becauſe it cometh not to the 
value of afarthing) may be neglected, or 
Rather ſet (after the 2 farthings) over the 
Diviſor with a line between them, and then 
(by the 21 and 22 definitions of the firſt 
Chapter of this book) it will be +3 of a 
farthing ;, So-that-I conclude, that if 1 3 
= of Velyet colt 21 1.. 27 yds. of the 
me will coſt 431. 12 5. 3'd.:2 42 qrs.which 
Fractionis ten thirtcenths of a farthins, See 
the operation as followeth, 
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yds. l. yas. 
If 13—21—27 
"= I 
147 , 
42 


13) 557 (43 4. 
$2 


47 

39 

Remains (8) 
- Multiply 20 


X 


+" PD. 


13) 160 (125. 
15 


30 | 
26 


Remains (4) ; 
Multiply 12 


13) 48 (34. 
39 


—— —— - — 


| Remains ( 9) 
Multiply 4 


— 


26 "ji 
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Remains 10 facit 43 12 3 235 


Queſt. 


Rule "Chap. T0, 


ef. 4 (ner « acanll may be thi 
fllowingeic. If 141. of Tobacco coſt 27;, 
what will 478 /. coſt at that rate ? 

Work according to the laſt Rule, and 
you will find it-to amount to 921 5. 104, 
1-*:9rs, and by the 5 Rule of the 8 Chapter 
921 s, may be Reduced to 46 /.O1s. So 
that then the whole worth or value of the 
4781. will be 461: o1 5, 104. Irs 900.1 the 
whole work followeth, 


14) 12506 (921 
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2) 24. : 
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9. la the Rule of; it many times hap- 
that although the firſt and third 
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a :-/: The ſingle Rule Chap. 10. 
| numbers be Homogeneal- (that is, of one 
kind) as both money, weight, meaſure, 
cc. yet they may nct be of one decomi- 
nation, or perhaps they may both conliſt 
of many denominations, in which caſe you 
are to reduce both z«mbers to one denomi. 
nation ; and likewiſe your ſecond number (if 
it conliiteth of diverſe denominations)mult 
be reduced to the leaſt name mentioned,or 
_ lower if you pleaſe which being done,multi- 
ply ſecond and third together and divide by 
the firſt, as is directedin the 7 Rule of this 
Chapter. 

And note that alwayes the Anſwer to 
the queſtion is in the ſame denomination 
that your ſecond nxmber is of, or 1s Redu- 
ced to, 

Queſt.5. It 15 ounces of Silver be worth 
31.15 s. what are 86 ounces worth at that 
Rate ? 

[n this queſtion the 7umbers being order- 
ed according.to the 6 Rule of this Chap- 
ter, the firſt and third xumbers are ounces, 
and the ſecond number is of diverſe deno- 
minations, viz. 31. 15 5, which muſt be' 
Reduced to Shillings, and the ſhillings mul: 
tiplyed by the third number, and the 
Product divided by the firſt gives you 
the Anſwer in ſhillings, viz. 430 5. which 
areireduced to 214, 10s. Seethe page 
TI 
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(0) (10) ſhillings 
In reſolving the lait queſtion the work - 
would have been theſame if you had redu- 
ced your ſecond Number into pence, for 
then the Anſwer would have been 5160 
pence,equal to 21 /.10 5. or if you had Re- 
duced the. S:cond namber into farthings 
the Quotient, or Anſwer, would have been 
20540 farthings equal tothe ſame, as you 
may prove at, your leiſure. 
Queſt. 6..1t 81. of Pepper colt 4.5. 8 4. 
what will 7 C. 3 grs. 14.1. colt ? 
Inthis Queſtionthe firſt aumber is 8 /.and 
thethirdis 7 C. 3 qrs. 141. which muſt be 
reducedto the ſame denomination with the 


firſt, v3z.- into-pounds, and the ſecond num->.. 


 ber-reduce into pence, then Multiply-and 
TH Divide 
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- _ Divide, according to the 7 Rule forego. 
ing and you will find the anſwer to be 6174 
RN pence Which is reduced into 25 /. 145,64, 
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Here ©. firſt and third muwbers each con- _ I 
fit of divers denominations, but muſt be _-* 
brought both into one denomination &-c.as —=* 
you ſee in the operation which followeth; | 
the Anſwer is 388 5, which is Reduced i into; <4 
191. 85. 


C. -qrs. 4 8. C. qrs. 1. 3 
If 3—-1—14 _ 9—5 what will 6-320 wftls © 
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378 pounas 776 pounds 
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48 Gut 8. Af in # pieR doe] ſpen 
135.44, how wy will 531. 065. la 
me at that Rate ? 
| \ Anſwer, 2238 dayes equal to 6 year 
48 aayer. Seethe work. 
"Sou w. &d, ' Fs £1 
Wh. - If 13— "4 Require 3——4 what will $3—06 
bþ - ES 7 20 
20 28 dayts -* 1066 
7" 12 
160 pence 2132 
: I 056 
12792 pence 
28 
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'F- Queſt. 9. 'Suppoſe theyearly Rent of a 


defire to know how much it is per day ? 

Here you are to bring the year into days, 
and ſay, If 365 days Require 73 /. whar 
will 1 day-Require ? -” 


7 


#1 the product 1s the ſame, 'for 1 neither 
.Þmultiplyeth nor divideth, and 73 cannot be 


73 |, into-ſhillngs, and they make 1460, 
hich divide by the Grlt number 365, and 
ze quote is 4. {h:llings for the Anſwer, as 
you ſee inthe work, IO 


days: l. anys 14 
If 355 —73——1 | 

) 29 
355) 1450 (4 5 
1490 

(o) 


4 


facit 4 5. 


bf broad-cloath, each piece containing: 


28-yards, for which he gave after the Rate 
of 13 5. 6 d.;. per yard,now I deſireto know ,_ | 


ow much he gave for the 14. pizces at that 
[Kate. % 


ouſe;; a yearly penſion,” or wages be 73 [: 


Now when you come tomultiply 73 by 


divided by 365 becauſe the diviſor is' big- ' 
cer than the dividend, , whcrefore bring the- 


4 i 
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Oueſt. 10. A Merchant bought 14. pieces 


* ; 


Firſt. 
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Firſt find out be many wrt? arein Sh 
T4 pieces which you: will do if you muli- 
ply the 14 pieces by 28 the namber of 

yards in a piece, and it makes 392, the 
by If r yardcolt 13 5.6 4, 4 what will 392 
yards caſt ? work as followeth and 
the Anſwer you will find to be 127400 


| half- pence, which Reduced make 265-/. 


8-5. on For after you have multiplyed 
your od and third -xmbers together the 


product is 127400, which (according: to 


* the Rule) ſhould be divided by the firſt 
number, but the firſt number is 1, which 


neither multiplyeth nor divideth,and there- 


fore the quotient, or fourth. 2umber is the 
fame with the Product of the ſecond and 


third, which is in half-pence becauſe the ſe- 
cond 2umber was ſo Reduced. See the 
work. 


.28 
14 


I12 
28 


I 


392 yards in the 14 pieces = fn 
yas. " 8 "Tis ; {Cm 
If 1 coſt 13—64. what will 392 coſt 2 


F _ 325 
0 2 x: LY I 960 | : 
t 13 784 8 


.S I 62 210) [. "i 
= 2401 27400 (5318 (2685; Sl 
] 325 - - 120 4 "i 
. 14 I3 & 5 *Þ: : ; 
£: 1 [i 8. - a. Y .#; | 200 10 
Facit 265 8 4 7.02 © x© ; 
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- "Qazef.. It: A Draper bought 420 yards w_ 
of broad-cloth, and gave for it after the © : 
Rate of 14 5* 102.7, per Ell Engliſh, now _* 
I demand how much he paid for the whole _ 


1197 dy Fy bo EY} ATR. 


T 172 The 1 fie ale 
| Bring your ell into quarters wy your 


yards given into quarters, the ell is 5 quar- 
ters and in 420 yards are 1680 - Mrs 


4 then ſay, If 5 quarters coſt 145. 10 4. 3 
 or71ly5 fartbings, what will 1680 quarters 
'N colt ? facit 25ol. 95 s. 00d. 
3 *t ell yards 
= i I 420 
is | ry 4 
: ne. 3 : Os qrs, 
"B Fg 5 —14——104——1680 
WI "'Y2 =} C- 
4. 15 1680 
FE :, — 11760 
- 88 178 4. oe L, 
n | 4 5) 1201200 (2402410 ( 250 
| | 715 gr. IO 192 

14” : bein Jo 1/&3 20- 482 

Fatit 250—05—00 20 . 480 


ON CELL THRASE 12" Rem, (240) qr5. or $5. 
"lo; *- e | "L | . 20” F 
Ouch I2, A Draper bought « of > PLETE 
-Zopicces of Kerlies each piece containing 
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34 Ells Remiſh, The Ell Flemiſh Wy 3 - "> 
quarters of a yard) fo pay after the Rate 
of 85.4.4. per Ell Engliſh, 1 demand how ' 
much the 5© picces oct him at that Rate? 

Firſt find how. many: Ellis Flemiſh are-in 
the 50 pieces by multiplving 50 by 34, the © 7 
product is 17 00 which bring into quarters ? 


by 3 it makes 5 i00 quarters, then pro- 
ceed as in the laſt quelition, and the Anfwer 
| you will findto be 102000 pence or 425 7. 


=— 


- MIS. '8- 6 qs. 
If 5—8—4 510 50 | 
12 I 00 34 ©, FS 


a. NE Rr om 


loo d. $5) 510000 {102000 200. 


#40 49 6 I 50 
5 FE Fg £& 
ord 17co tils Flimil 
F-..- | *- -*- = 
19 Eee, — 
— $ICO QuAYECNS, *:. 3 
(0) ao). 4- ' <a 
12) 102000 (85olo (425 
« ” - | 
60 5 | 
60 . .4 
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neſt. 173. Py; "Goldſmith he a wedge 
= which weighed nic oug 30%. 8 pw. 
for the ſum of 5 14 14 1.4s. 1 demand what it 
food him' in per ounce ? Anſwet 60 ſhil- 
lingor 31. hee the work. FF 


n 07% © P.W. l. ky F HJ. 


If  — 3——8— $14--4-—1 
L429 20 20 

be . 3k EY 10284 hin.” 20 þ.W, 

:, 4 20 

-_ —— — 2l0 

- L710 0%. c 3428) 205680 rn (3l, 

20 
-- 9 £5 | | 20 _—_ — $, ' 
= 3428 pw. =—— (o) facit 60 or 3 
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" Oxeft. 14. A Grocer bought 4 hhds of 
T. Sugar, each weighing neat 6 C, 2 grs. 14.1. 
 whichcolthim 21.8 5.6 4. per C, Idemand 
= the velue of the 4 hhds. at that Rate ? 

- Firſt findthe OFT of the 4 hhds, which 
+ You may do by Reducing the weight of one 
f them- into pounds, 'and multiply them 

T7 (the number of hhds)) and they make 

+ 2968 1. then ſay; If 1C,or 1121. coſt 21. 

+ 83.64, what will 2968. coſt ? Facit 64.1. 

5 5, 34, as ” ie operation. 
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if 112—2-y8—6 ——2968 
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——. - 942 |. in 1hhd . 

$939 os | Wo 

_ 23744 T3F7.. | : 2 
1484 2568 |. in 4 hhds : 
ton >=: 12) - 200) -6655 50 
112) 1727376 (15423 (1281s (64 _ 
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'T ole F "Chap: 1 ro. 
Guef. Is . A Draper _ of a Mer. 


.Chant 8 Packs of Cloth, each pack contain. 


ing 4 parcels, and each parcel 10 picces, 
and ineach piece 26 yards, an3J gave after 
the Rate of 4/. 16s for 6 yards, now [ 
defirero know how much he gave for the 
whole, Anſwer 6656 /. 

Firſt find our how many ya-ds there 
were in the 8 packs, as by the following 
work, you will find there are 8320 yards; 
then fav, If 6 yards colt 4. 16 5, what will 


$320 yards Coſt, &c. 


32 parcels 


1 10 | 
ic 4 , 
320 frees 
: yds. I, $ Jas. 26 | 
c If G——4—— 16——8320 . toy ; + 
g 20 96 1920 a. +: 
II 96. 49920 NNE LR BR 2 
74880 8220 yards 
210 ) L . E, | 
6) 798720 (13312lo (5555 es: 
6 ; L2 | % be oo 
19 13. | 
18 12 | 
| I8 FI 
I8 Io 
F O07 12 «X% 
: 6 12 


r2: | i 
 facit 6655 Ll. _ 


By this time the Learner is (ſurely) well _ 
Exerciſed in the PraQtick and Theorick. of - 


the Rule of 3 Direct, but at his leiſure he. 


TEL Chap 
mlY-lagk.o over the an Queſtions, 
"whoſe Anſwers are given, but the operati- 
on purpoſely omitted as a Touchſtone for 
the Learner, thereby to try his ability in 
what hath been delivered in the former 

Roſes. ob 
weſt, 16. If 24 1, of Raifons coſt, 65, 
6 4d, hatwwil 18 Frails colt, : cach weigh- 
6.3 1-4 ; qrs, 18 1, ? Anſwer 24 |, 
bf WT a5 Tfan ounce of Silver be worth 
3 5 ſhillings, what'is the price of 90g, 
+, each Ingot weighing 7 1. 5.0%, 1Op.w. 
""T4M Anſwer 3131. © 
T. Qzeft. 18. if 4 piece of Cloth colt 101. 
| ty 2365. $4. I demand ; "Gia many ells Engli/l 


| # -therearci in the fame, when the Ell at that 
1h //Rate is worth. 8, 44. Anſwer 26 Ells 


$=<.Frplifs, " 
| a an, fc 19. A Factor bought 84: pieces 
$--&E8tufis, which coſt him in all 5 334. 12 s. 
| ga 4d. per yards, E demand wma- 
yards there were.in all, and how many 
Engliſh were eomnined] na ha of the 
nd 19+ 
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How many yards there were in each Cloth? * # 


how much he gave per Jard for the Remain: *- © 
der ? Anſwer 20 s. 10.*54,d, per yards, '\ © 
Que#F, 21, A FaQtor bought a certain 
quantity of Serge, and Shalloon, which to- 
gether coſt him 2261. 145, 10 4: the. 
Quantity of Serge he bought was 48 yds. at . - 
3 5.4. 4,per yd.and for gyery 2 yds. of Serge :: 
he had 5 yard of $ , I demand how. E : 
many yards of Shalloon tits had, and how + 
much the Shalloon coſt him per yerd{ ” An-"". 
ſwer 120/yards of Shalloon at 14. 165. E 
05 iff, d-per yard. - 
Oueſt 22.” An-Oylman bought: 5 Tun) 
of Oyl, which colt him 1511. 045, anditt 
ſo chanced that it leaked out 85; gailons, ug 
he is minded to ſell it again ſo: as thatt Ne” 
may be nv looſer by it, I demand how he 
mult ſell it per gallon ? Jr: at 45) 
6-54, per pallon, .-» Wet 
Queſt 23, Bought 6 packs of tet, ; 
pack containing 12- Cloaths, which at 8&5: 


134; +8} 


d, per Ell Flemiſh colt 10807. I demands:7 


Anſwer 27 yatds.in each Cloth. 44 

Qiaeſt.. 24; A: Gentleman. hath: $366 7 
per Ys "and his expences arc one.da 7% 
andther 185..104. '3 grs. My : 
HOW-OY hhefzyeth up' at. the years 
5 ww Wer B9T 1. 03s. 00A. Tar, « "IF 


NPE —_ 
BG: : 485 - 1 be foro e Rule Lap, 10. 
We: nh Once. 25. A Gertleniant expendet 
_ dayly one day with another 27 5. 10 d. : 
and atthe year; end layeth up 3401. I de- 
mand how much 1s his yearly Income * 
Anſwer 8481. 14.5. 4 4. 
#*- Queſt, 26. if I ſell 14 yards for 10. 1. 
| 105, 004. how many Ells Flemiſh ſhall] 
- Tellfor 283 /. 17 5s. 06 4d. at that Rate ? 
- \Anfwer 504; Ells Flemiſh, 
-,* Queſt, 27. If 1001. in 12 moneths gain 
-64.1xereſt, how much will 75 /. gain in 
-' t1efame- time, and at the ſame Rate ? 
wk Anſwer. 4l. 105; 
<&Qpeft.28..11 1001, in 12:moneths gain 
FJ: Antereſt, . how much will-1t gain in 7 
j =) "monethsat that Rate ? Anſwer 31,105, 
' Wo - Queſt. 29. A certain Uſurer: put out 
| | TY 95.1 for 12 Moncth,, and Received: princi- 
2 ple and Intereſt $11.” I demand-what rate 
- per Cen. he Received Intereſt ? Anſwer, 
£:-8L periCent. . 
' © Queſt; 30. A Grocer bookht: 2 Cheſts 
/ efSugi the one weighed neat 17 C3 9rs. 
2147, at2&6.5.8 4:per C. theother weigh- 
; 63 neat 18£; be: 214. at:445 perl. 
ich he minglerh rogether;:. Bow | defirc 
' toknow how mucha C. werpht of thi 
* tures is worth? eh 2b gots 3 d. 
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Chap. is "7% # Dire. RAY 
Oneſt. 31. -Twon men viz. A and B,de-. 
parted both from one place, the one b 
Faſt, the other Weſt, the one travaiieth . 

4 miles a-day, the other 5 miles aday, how 
'- are they diſtant-the gth day after their 
departure ? ' Anſwer 91 miles. 

Queſt. 32. Afﬀying every day 49 miles, 
is purſued the 4th day 
aſter by B, . poſting Afoor, Srichns.; «. pal 
5o miles 2 gay, now - Chap. 8. Que#t; Fes Bo” 
the Queſtion tin how 4g 
many dayes; ..and after how many miles... 
Travail will A be overtaken? Anſwer, B_- 


overtglags.. ham. in 12 dayes, when thy. 
have Med 600mit'es; 


i 1, The General Effect. of the Rule oe 
three Direct, is contained in the definition | 
of the ſame,. that is, to find a ſourth' nums «: 
ber in proportion conliiting of two. equa 
Reaſons, as'hith been mb owns in rallthe 
foregoing Examples. - 
The ſecond Eftect is, 
value'of one thin; Bog he 
of many things Q like: dz - bw OY | 
Thethird: Effect-is bythe price. of + vals ge = 
of many thingsyo find-the-price of 7,7. 
by the price of many things (the his pace DW 
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ap. 10, 

. The fourth Effet is, by the price or va- 
lue of many things, to find the price or va- 
lueof many things of like kigd, 

The fifth Effect is,thereby to'Reduce any 
Number of moneys, weight or meaſure 
the one ſort intothe other, as in the Rules 
of Reduction contained -in-the 8 Chapter 
foregoing. Examples of its various Effects 
have been already Anſwered. 

-,12, The Rule of 3 Direct is thus proved, 
viz, Multiply the firſt 

* - Number by the fourth, The proof of che 
and note the product, Rule of Three 
then multiply. the ſecond Dire. 
Number by the third, 

and if this: product is equal to the product 
of the firſt and fourth, then the work is 
Rightly periormed, otherwiſe it is Erro- 
neQUs; 

- So the firſt Queſtion of this. Chapter 


(whoſe Anſwer, or foneth Number- we 
-. foundtobe 185.) is thus proved, viz. the 
> firſt Number is 4, which multiplyed by 18 


= (the fourth) produceth 72. Andthe ſecond 
- .-and third Numbers are 12 and 6, which 
multiplyed together produce 72, equal to 
..,_ the produtt of the firſt and fourth, and 
- * - therefore ] conclude the work to be Right- 
Iyperformed. =, 


Chap?to W's. three C Dire®. 1 By 
Allways ablervidg! that if any thing Re- 
main after you have dividedthe produGt of 


the ſecond and third Numbers, by the 
firkt, fuch Remain!erin proving the ſame, 


| muſt be added to the product of the firſt 


and fourth Nuxb:rs, whoſe ſum will be e- 


qual'to the product of the ſecond and third, 


(the fecond amber being of the ſame de- 
nomination with the fourth, and the firſt 
with the ſane denomination of the third.) 
So the Fourth Queſtion of this Chapter, | 
being again ,repeated, viz. If 4 1. of To- 
bacco colt 27 s, what will 4758 1. coft at 
that Rate? the Anſwer (or 4th number). 
was 46 1, ots. 10d. Tgrs.*, which. is 
thus proved, viz. bring the fourth number 
into farthings and it makes 44249 which 


multiplyed by the firſt zumber 114 prot. 


ceth 619488 (the 2 which remained being - 
added thereto) then (becauſe I Reduced 
my fourth umber into farthings )I Reduce 
my ſecond (viz. 27 5.) intofarthings and - 
they are 1296 which multiplyed by the 
third 9umber 4.78, their product is 619488” 


equalto the product of the firſ# and fourth 


Numbers, Wherefore I conclude Fe 0+ 
peration to be true. This is an Infallible © 
way to prove the Rule of 3 Direct, and it. 


vth. Chap. of this Bo':, 


7. 


' 1s deduced. from the twellch Selt. of the. 3 
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oncerning the ſingle Rule of 
3 Dire&, and I Queſtion not but by this 
time the Learner is ſufficiently quallified to 
Reſolve any Queſtion pertinent to this 
Rule, not Relying upon frattions, or 
Geometrical magnitudes, Thoſe that are 
deſirous to ſee the -demonſtration of this 
Rule, let them Read the 6th. Chapter of 
(the Ingenious)) Mr. Xerſies Appendix to 
Wingates Arithmetick. Or the 6th. Chap- 
ter of Mr.Onghtreds (Incomparable)Clavzs 
Mathematice : By both which Authors 
this Rule is largely demonſtrated, being 
grounded upon the 19 Prop. of the 7th, 
and the 19 Prop. of the gth. of Euclids 
-— Elem. 


FP... _ & S Py s Py - 
AE But, 


The fingle Rule of. 


three Inverſe. 


I. HE Golden Rule or Rule of 2 

Inverſe is when there are 3 Aum- 
bers given to find a 4th. in ſuch Proportion 
to the 3 given Numbers, ſoas the 4th. pro- 
ceeds from the ſecond, according to the 
ſame Rate, Reaſon, or Proportion © that 
the firſt proceeds from the third, or the 
Proportion ts 


As the third number isin Alſted, Math, - 


proportion to the; ſecond, /:b, 2. cap.14., 
ſo is the firſt to the fourth. | 
So if the 3 numbers given were 8, 12, 


| and 16, andit were Required to find a 4th. - 
number in an inverted proportion to theſe, 


I ay that as 16 (the third Numbir) is the 
double of the firſt zerm or nawber' (8) fo 
muſt 12 (the ſecond n«mber) be the double 
of the 4th ; ſo will you find the4th. zermor 
number to bes. And as in the Ruleof 3 
erect 
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Th The ſingle Rule 


| Dire, you multiply the oe and third 
together, and divided their product for a 
4th Proportional number, So 
2. In the Rule of 3 1:verſe, you muſt 
Multiply the ſecond rerm by the firſt” (or 
firſt zex2 by the ſecond). and divide the ſt 
- product thereof by the 3d. term, ſothe 
Quotient will give you the 4th./ter»: ſought 
in an Inverted-Proportion; ' The ſame or 
der being obſerved in this Rule as 1n the 
Rule of 3 Dire&, for placing or diſpoſing 
of the given numbers, and after your num: 
bers are placed in order, that. you may 
'know whether your Queſtion be to: be Re- 
ſolved by the Rule Direc or Inverſe, ob- 
- Jerve the general Rule following. | 
+5 134 When: Your Queſtion is 1tated, and 
'-'. Your numbers orderly difpoſed, Conlider 
th inthe 1K. place whees the 4th. term or 
* . mumber fought, ought to-be'-more, or leſs 
+ then the ſecond term ; which'you may ea- 
® fity do.; Andifir is required tobe more, or 
prom the {ſecond term, then: the' leſ. 
er Extream mutt be yourelviſor, but if..it 
| - -Fequire eſſe, * then. the! bi Extream 
. -muft be-your Diviſor, :(In this- ' Caſe the 
"Orft and 9d nu»bers are called: Exereams in 
| epec 'of the ſecond) and: having found 
7 pr gput Diviſor, you may:know w iether 
+ EyOur GetoodclngtotheRal "Neve, 
Ix ot | a1 Inver [e 
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pi, the ris x Re urifthes, {trermbe 
your Diviſor,” Xt it is a. Dire Rule. 

tas In the eyey Queſtions. g 

| Queſt. 1. If Labourers: can-do a cer- 

e tain piece of work ih 12 dayes inhow ma- 

 Eny dayes will 76 Labourers do the- fame': ? 


Anſwerin 6dayes,” a8 3 | 
"—_ paced the numbers according to _ * 
the 6 Rule of the Toth, | 
| Chapter, TI conſider 74. 
- that if 8:men can finiſh 9 Fe þ 
the work in 12 dayes, | pi 


16 men will-do it in Teſ- 7 
ſer(of fewer dayes then. 16) 96 (5,009 
12) therefore the big- 95 

| geſt Extream muſt be (0) 


the Diviſor which is 16 facit 6 days. 
and therefore 1t,is the +, ES 
[Rule of 3 Hrivirſe, wherefore 1 multiply =: 
[the firſt and ſecond ptimbers together viz. * 
18 by 12and their produt-is 96, which di-  ;; 
| vided by 16 Quotes6 days for the Anſwer, - 1»; 
and in ſo many days will 16 Labourers per. ©! 
[form a piece of work when 8 can do in + 
[12 days. .. OW. = 
Queſt. 2.-- If when the meaſure. (wizks 
peck). of wheat coft'2; '{hillings the pen 
Loaf weighe® (areogding toite Ti 
NU or Low or Sin; 3: ounces, I 
Wes cemand 
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ſame Rate or Proportion 
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peck is worth: 15, '6'd.. accor 


I3P.W. 8275. 


Having. p'aced and reduced the given 


Numbers according to the 6 and 9 rules f 


the 1th Chapter.1 conſider that at 1 5. 6 4 
ver Peck, the peny Loaf will, weigh more 


thenat 2 per Pect,for asthe price decrcaſ. 


eth, the weight Increaſeth, and as the price 
Increafcth ſo the weight diminiſheth, where. 
fore becauſe the term R<quireth more then 


the ſecond, the leſſer Exrream mult be. the 
-. Divifor, viz. 159. 64.. 0r 18 peawe, and 
. - - having finiſhed the work I find the Anſwer 
-- £0 be 100z. 13p.w. 8gr. and ſo muct 
— willthe peny Loaf weigh; when the peck 
of wheat is worth 1 s. 6d. according to 
the given Rate of 8 ounces, when the peck 
2” is worth2 ſhillings, the work. is plain inthe 
> IM following operation, - 
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veſt. 3, How _ pieces of gn} 
or Merchandize at 203: per piece, are; to... 
be given, or Received for 240 pt 
value or--price of every; piece, detag 
ſhillings > Anſwer 144- $5 - if 12.4. . RE# 
quire 240 Pieces, cen ills will Re: | 
5: therefore 1 tl he biggeſt Extream.” I 
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EET 71 00-6 
2) 288lo ( 144 pieces at 20 5. pw 
pe 3h " piece © | 
} — | 
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8 
. 8:6 
Z (0) >> | | 
© 19s wſb, 4. How-tnan 00 of 3 quar-J 
Wh: ters broad are Require to double, or be]! 


Ee meaſure 10 30... 

thatare 5 quar- { are. long avs. 
5 "ters broad g —_—_ : 7M £40 3 0 
Wt; quarter wide Re- '®  Hugaoyad | 


oo 30 yars $ ng. 
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Chap.1t. of three Inverſe, wr | 
Wthen 30, for the narrower the cloth is, the' 
'E more in length will; go to make equal mea- 
ſure with a broader piece. | 
Queſt. 5. Atthe Requeſt of a friend I 
lent him 200 1. for-12 motieths,promiling! 
to do me the like Curteſieat: my neceſſity, 
but when I came to: Requelt it of him he' - 
could let me have but 150 4.now I deſire to: 
know how long I may keep this money t& 
| make plenary Satisfaction for my former 
kindneſs 'to' my Friend ? Anſwer, 10 a8 
Moneths. _ 
I fay, If 2001. Kenaliew 12 Moneths; : 
what will 1504, Require? 1501. will Re- 
guy more time then 12 Moneths,'there- .- -- + 
ore the lefer extream (VIb. 150 ) muſt be” 
the Divifor,. Multiply and Divide, and your © 
will find the 4th inverted Proportional tobe - 
{ 16, and fo. many Mantths I ought to Reap: 
| the 150f: for ſatisfa@tion. i 
Queſt:6.It for 24. 3; Fhave 1200 /. ur 
carriedz6 M. how: many M. ſhalhy8004, be - 
carried for theſame:mony ? Anſwer, 24M. 
Que#F..7. 1f for 24.5, Thave 1250}; eat- - 
;| ried "26 Milles: how many pound ' Owe. - 
ſhall I have carried 24 miles for the ſac 
gn :Aefour afinot weight, .- 
+8; If .z00 workmen in' alin + 
fini ap tece'of work or ſervice,” how mas © 
\| oy witkemen are fafficient'qo do the vie | 


MD 
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in 3:dayds 7 \ Alſwer 400! workmen,” 


proviſion of Victuals/ on!y for 3; Moneths, 
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many. 


[= -. Tun''s ſola for 301, how many wet will 


{- Tunis worth 24 /. Anſwer, 12:5 miens:: 
E- - Queſt. 11. How much pluſh 35ſt 
8 BE to:line a Cloak which hath 1n it 
= 74uarters-wide, when the Pluſh 
ToGrees wide:?- Anfwer 9% yds. of Pluſh. 
-Que#+,' 12. /How-many: yards of 'Can- 
--vasthati is Ell wide-will-be ſufficient to:line 
-26-Yards of Say that 1 is 3 OTEIEe: wide ; ? 
WT vers 12-yards.. 1 
\Queſ..1 £9 How many yards of matting 
Ds © that's 2-foot wide, will cover a; fioor that 
_ 8/24. foot long, and:25 fo broa , Anſwer, 


- 240foot. ':;: :- : 
weſt. 1 No A: Reghtneads of: Seuldicrs 

FD rO0O; are:to have DewiCoats 

Ret - and; each! coat to, contain 2 oy gre! 
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__ -«Queſti 9. A: Colonel. is beſieged % a 
Town in which are-1000- Sonldicrs, /- with 


-.. the Queſtion is how many:of vs Sould ers 
- muſthe diſm:ſs:that his V:tuals may- laſt 
>, - tneRemaining Souldierss Moneths?' 4 
-* ſewer, 500 he muſt A and prin as 


B , Queſt, 10. It wine worth 20 1s: 5:ſoffic [- 
..-ent for the ordinary. of 100,meng: when the 


the ſame 20 — worth ſufhce. when the 


tent 
AY on 
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| lend to-make good his former kindneſs to. 


Jchap. re; ee Inve 
be lined; with qhilloon th "6 


16-3 quaiters : 
wide, :Þ demandhow-many. yards of Stial-" " 
Joon : will- Jine 'them.? du. | 1 
yards ?'': 1 + | 
Queſt, I5. a Meſienger 
ney in 24;dayes when the day. is'12 hours 
long, Idefire to know in how'many dayes 
he-will po the ſame? when the day is 16 ©; 
hours long ? ' Anſwer, in 18 dayes. ; 
ueſt. 16. Borrowed of my friend: 641: 
for 8 Moneths, And he- hath occaſion ano: - Fs 0 
ther time for to: borrow of me for ++2* - 
Months, I defire to know. how much I muſt? 1. 


me? Anſwer 421. 13s, 4d. 

4. The General Effe& of the Rule offs Ws 
Inverſe”is ' contained {in the - Definition! 
ofthe ſame, that is, to find a fourth term in; - 
a Reciprocal Proportion," inverted to: He Pk 
Proporiron gen. ,  :: (: 66Y 

The fecond: Effet; i is by two prifes : or: WI 
values of two ſeveral picces:of money or ' -* + 
Merchandize:-known, /to./find! how-many '- 
pieces of the one price is to be-given'for * >; 
ſo many of the other,” 


' And conſequently 
to Reduce or: Exchangeone ſort-of Money, : 
or Merchandize, into another; '- Or. con-:- 
trariwiſe to-find the price. unknown: .of any 
piece given to ERngRs 4n Nh ane? | 
Proportion. x 3:4. Rs 
The- & 5] 7 
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294 Theſimale Rule Chap, v1, 
"The third-Effet, is by two d flering 
prizes of ameaſure of wheat bought or ſold, 


and the weight of the Loaf of bread, made : 
anſwerable to one of the priſes of the mea- 

ſure piven,, to find out the weight of the £* 
ſame Loaf, anſwerable to the other price of | 
the ſaid meaſure given.” Or contrariwiſe by 


the tworſeveral-weights of the ſame prized 
Loaf,and the price of the meaſure-of wheat 
anſwetable,to one of thoſe weights given, 
to-find out the other: price of the meaſure 
06" 79. the other weightof the ſame } 
Loaf. ' | 

_ The Fourth: Effect, is by two lengths | 
and one brea:th of two'ReCtangular planes Þ| 
known; to-findoqyt another breadth un- N 
known. Or by ''two: breadths and: one. || 
length given, to:find out another.length un-. 
> known inan:inverted: Proportion, 
A The fifth Eflect, - is by double time and. 
-  aCapitall ſum of money. borrowed or lent, 
tofindout-another Capital ſum anſwerable 
to-oneol:the given times, Or contrariwiſe, 
bytwo-Capital-ſums, and a: time anſwera- 
ble to:one of them given, to find out atime 
anſwerabletothe:other Capital ſum in Re- 
ciprocal Reaſon: SHORTEN 

+The--ixth Effect is, by 'two' differing. 
_ Weightsiof Carriage, and: the diſtance. of 
het the places in Miles or in LEGEND, - 
WES £2 n 
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Chap. IT. of three Inverſe. .195 
find another diſtance in miles anſwerable to 
the ſame price of payment, Or otherwiſe 
by two diſtances in miles and the weight 
anſwerable to one of the diſtances (heing 
carried fora certain price) to find. out the 
weight anſwerable to the other diſtance for 
the ſame price. 

The ſeveath Eftect;. is - ole woe 
men, and the time anſwerable to one of the 
nunbers of workmen given, to find out the 
time anſwerable to the- other number of 
workmen,intheperformanceof anywork or. 
ſervice., Or contrariwiſe, by double time, 
and. the workmen anſwerable to one. of - 
thoſe times given, to: figd. out the: number 
of workmen: anſwerable-to the other. tine, 
in the performance any work or. ſervice. 

Alſo by, a double.price of: proviſion, and. 
the namber of men, or: other Creatures 
n6uriſhed-for a certain time, anſwerableto_ 
one of the-priſes of proviſion given,;to- find; 
out another number of Men-or other -Crea+ 
turcs anſwerable to: the other. price of: the - 


proviſion for the ſame time. Or contrari- 


wiſe by two numbers of Ment or other. 
Creatvres nouriſhed, and one price vf pro- 


viſion anſwerable to one of the numbers of - 4 


Creatures given, to find out the other price 


of the ſame proviſion anſwerable to the 6". b 


ther 2z#mber of Creatures, both mi ſigh; 
K 2 
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To prove the operation of the Rule of 3 
Inverſe, multiply the third and fourth 
terms together, and note their product, 
then multiply the firſt and ſecond together, 
and if their product is equal to the produc 
of third and fourth, then is the work truly 
wrought, but if it falleth out otherwiſe then 
it is erroneous. 
As in the firſt Queſtion of this Chapter 
the produtt of 16 (the third number) mul. 
t plyed by 6 (the 4th. »umber) is 96, and 
the product of 8 (the firſt »umber) mul- 
tiplyed by 12 (the ſecond number) is 96, 
equal to the firſt product which proves the 
work to be Right. 
"And Note, that if in Diviſion any thing 
Remain, ſuch Remainder muſt be added 
...tothe product of third and 4th. terms, and 
-*1f the ſum be equal to the product of the 

firſt and ſecond (the homogeneal terms 
being of one denomination) the work is 


Right. 
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CHAP. XII. 


The double Rule of three 
Dire, - 


E have ans delivered the 
Rules of Single Proportion, and 
we come now to lay down the Ry of 
Plural Proportion. 

1. Plural Proportion, is when more 6- 
perations in the Rule of 3 than one,” are _ 


| Required beforc a Solution can be giventa 


the Queſtion proponnded. Therefore in - 
Queitions that Require Plurality in Props. : 
tion, therc are alwayes given more: then” 


three numbers, 


2. When there are given 5 »umbers, anda "I 
ſixth is Required in Proportion thereunto, _ | 
then. this ſixth Proportional is ſaid to be. 
found out by the double Rule of 3, asin the 
Queſtion following, viz. 

If roo /, in 12 Months goiry 61. Inte-.* 4 
reſt, how much will 75 | gain In My 


Months \ ? 
3. . et 
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gi |  Chap..12. 
. 3. Queſtions in the double Rule of ; 
may be Reſolved either by two ſingle Rules 


-4.# 3 J8-- 4- +14 6 TS = ki = = 
be [ing.e Rule. 


| of three, or by one ſinple:Rule of 3 com: 


pounded of the 5 given Numbers. 
4. The double Rule of three is either Di- 
re} or elſe Inverſe ? 

'F- The double Ruleof 3 Dired is when 
unto 5 given Numbers a {1xth Proportional 
may be found out by two fingle Rules of 
three DirelZ. 

. _ 6. The5 given NVambers in the double 
Rule of three, conſiſt of two puts, viz. 


bs: fr a Suppoſition, and-ſecondly of a_De- 


£509! The Suppoſition i5 contained in' the 


_ | ee firſt of the 5 given Numbers, andthe 


DemanJ lies in the two laſt ; as in the Ex- 


-  ampleoſthe, ſecond Rule of this Chapter, 
-*_ 4a, If 1007, in 12 Months gain 6. Inte. 
Feſt, what will 757. gain in 9 Months ? 


-- here the Suppolition is expreſſed in 1co, 


« 


72, and 6, for it is ſaid if (or ſuppoſe) 


"4 w» , - 4 


1051; "in 12 Months gain 6 I; Intereſt ; 
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'— ,znd.the Demand lyeth in 75. and 9; forit f 


ts demanded how much 75 1, will, gain in g 
'Mogths 7 £ M.Y 


X _ yy 7, When your Queſtion is ſtated, the 
+. next thing will be to diſpoſe. of the given 
+, Namversin duc order and place, as a pre- 


PROVE for Reſolution ; which that you 
y do, firſt obſerve which of the given 


a* 


AM 


S * -& 


pony, 12. 


Number, and that Number inthe demand 


' the Su 
- 1004.) muſt be:the ſecond Namber inthi iſt 2 


. the 34 number, I put that number itt che _ * 


niſi pounds principul) and then "hs Num- Xe 


- which ſignifieth 32 Months, then. theirs 
K | 


TIA three Dired. 199 


Numl ers in the; Suppoſitionis of theſame 
denomination with the Number Required; 
for thir muſt be theſecond Number (inthe 
firſt operation) of the -ſinole-Rule of 3, and 
one of the other \umbers inthe Snppoſition 
(it matters not which) (mult be the frit 


which ts of the ſame denomination with the 
firſt, mu t be the third MVamber, which © 
three Numbers being thus: placed; will ©- 
make. one perfect Queſtion: in the ſingle 
Rule of three, as'intheforementioned.Ex- 

ample, firit I conlider, that' thi Number 
Requ:red inthe Queſtion 4s the Intereſt-or 
Gain, of 75 [.-therefo-e that Number fin 
ablation which.hath the ſame- name . : 
(viz, 61. whichis.the Intereſt or Gainiof _ 


operation, and either 100 _—_ 
or 12 (it matters not. 100—-6=—J8.2 
which) muſt be the firft EN. 
Number, butlI will take 100, and thenfor. ©. 


Demand which hath the lame denomination. 4 
w th 100, wh: ctis 75 oy (for they both hg- ; oF 


bers will ſtand as you ſee in themargent;7 


But if I had forthe wt nu» ber put the 0-, Y 
ther number in 'the Syppolition viz; 12, 


AV, Wn, 


"ho HT x % . = 4 
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260 Thedowble Rule Chin/13 
"Namber mult” have been | 
-9, which is that rumber A12——6——9 
inthe Demand which hath . 
the ſame Denomination with the firſt, v1z. 
9 Moneths, and then they will tand-as you 
ſee inthe Margent. 
There yet Remains two rumbers to be 
diſpoſed'of, and thofe are, _ 
onein the ſuppolition,and 100——6——75 
| em in y Demand, ?? 9 
- that which1s of the ſuppo- 
- ſition, I place ale che #185 
« firſt of thethree Numbers 12 5-— 5 
- and the other which is in 100 75 
"thedemand I place under 
" the 3d number, and then 2 of the terms in 
the Suppoſition will ſtand (one over the 
- other) inthe firſt place, and the 2 rerms in 
the Demand will (tand (one over the other) 
\ inthe third place, as in the margent. 
- 8. Having diſpoſed, or ordered the num 
{& © bers givenaccording to the laſt cRule, we 
*. ©may proceed to- a Reſolution, and fir(t I 
- ” work with the three uppermoſt numbers 
which according to the beſt diſpoſition arc 
100, 6, and'75, which is as much as to 
 fay, If 1001, Require 6/. (Intereſt ) how 
_- much will 75 /.. Require, which bythe 3 
Rule ofthe 11 Chapter I find to be Dire, 
_ + and by the 7 and 8 Rules of. the-!zoth. 
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P roportional number tothe 5. given. numbers: 


The work of the laft ſingle Queſtion is ex- 
'prefſled on the Right 


ing ſingle queſtion ] have diſcovered how 
much 75 4, will gain Intereſt in 12 M. the 
operation wherof followeth on the left hand 
under the Letter A ; and having diſcovered 
how much 75 /. will gain in 12 Moneths, 
we may by another queſtion cafily diſcover 
how much it will gain in 9 'Moneths, for 
this 4th. number (thus found) I put inthe 
middle between.the two loweſt numbers 
of the five, after they are placed according. 
to the 7th. Rule of this Chapter ; and then: 
it will be a fecond 7umber. In another 
Queſtion in the Rule of z, the xumbers being 
I2 mel _ 9 the. firſt and third 
»umbers being of one denomination, viz. _, 
both Moneths, and may be thus expreſſed. * * 
If 12 Months Require 4. /. 105. Intereſt, 
what will g Months Require ? and by the 3: 
Rule ofthe 11:Chapter, I find it to be the: 
Dirett Rule, and by working according to» .. 
the directions laid down inthe 7, 8, and 9. . 
Rules of the 1oth. Chapter, I find the 4th. '- * 
Proportional number to the laſt lingle Que- *- 
ſion to be 3-1. 07.5..06.. which is the ſixth 


and isthe Anſwer tothe General Queſtion.. 
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The Anſwer would have F 
been. the ſame, if the 5. 12-6 —-9 
given nunbershad been or- 100 75 


dercd according to the ſe- 
cond method, viz... as.you ſee inthe mar- 
gent. | 
For firſt I ſay, If 12 Months g2:N Gf. 
what will 9 Months gain, this QueitionT 
 findto be: Diret# by the 3 Rule of the 12th... 
Chapter, and by the 7 and 8Rules of We | 
10th, Chapter, 1 find the fourth Proper 
oral number. to theſe three to be 4.4.) 10... 
Thus have] found out what is the Inte-" + 
reſt of 100 1; for-9 Months; and-1 el 
6 now to find the Intereſt. of 75./.* for'lg 
Months; to'effect which; I make this 4th.” 
number (found as before) tobe my {ind 
number in the. next Queſtion, at fay, 1f- 
1001. Require 4/, 105; "what will 75 C6 | : 
quire, this Queſtion I find {by the: ſaid. 3- 
/Riile of the: 11th. Chapter) to be Dirett, 
'and: by the ſaid 7, B, 'and 9 Rules ofithe:.. 
1oth Chipter,. 1 find the! Anſwer: to be as : 
-j| beforewz;31/;:75.: 64... ©: / 
| This Rule hathibeen ſufficiently kind * 
nf . ed by: the foregoing Example, fo x wr 
going. 
Learner may beableto Reſolve the follows | 
-ing {or any other) queſtions: pertinent. to 
the op wn of- 3 Dirett, : whole: 8B. > 
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rpoſely omitted:to' try the Learners abi- 
. *licy'in-the knowledgei of what hath been 
| © beforedelivered; = 58448 PRV13 

{-- Queſt. 2, A ſecond Example it" this 
-.- Rule may be as followeth; viz, A'Carrier 
-. Receiveth 42 ſhillings for the Carriage of 
_:3©. weight 150 Miles; I demand) how 
-- -much he ought ro Receivefor the Carriage 
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2:0f7C. 3grs. 141, 50 MitesatthatRate? 
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- *Anſwer 36's, 9d. T2000 
.- + Queſt. '3; A Regiment of 936 Sou'diers 

eat up.351 quarters 'of wheat in 168 days, 

- © gemand*how ' many quarters: of wheat 
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\ 11232 Souldiers willeatin 56 days at'that 
- Nate? Anſwer 1404 qrs, 7 6: 
ft, 4." Ifgo Acresof Graſs be mow- 
8 men in7 days, how marry Acres 
-mowedby 24 men-in- 28 days? 
480-Acres, -7 2 
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CHAP. XIll. 
The Double . Rule of 


three Inverſe. 


he. Double. Rule of 3 7nverſe,. is 
& when a queſtion. ,in| the Doubt 
Rule of 3 is Reſolved by 2 Single Ryu!es of 
3,-and one. of thoſe Single Rules falls out 
to be Inverſe, or requires a-4th. nywber in 
Proportion Reciprocal, (for both the que: 
Ons are never /nverſe,) 

.. Inall queſtions of the-Double Rule 
| Fre GS vel Inverſegas Dire) you'are 
- (inthediſpoſing of the 5 given aumbers) to 
obſcrve the 7th. Ryle of the 12 Chapter, 
and in reſolving of it by two ſingle Rules, 
obſerve to make choice of your Number: 
for the firſt, and ſecond, ſingle queſtions, 
according to th directions given in 8 Rule | 
of the fame Chapter, as in the Example 

following, v:Y. 
veſt.r. If 1001. Principal i in 12 months 
gain 6 /, Intereſt, what Principil will 
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Chap.13. The double Rale &c. © 207 
gain 3. 75.:6 4. in 9 Months 2 ;;; 
This Queſtion is an. laverſion of the firſt 
queſtion of the 1 2. Chapter; and may ſerve 
for a proof thereof. _ 110% 
In order to a Refolution, I diſpoſe of the 
5 given n4mbers according to the 7th, Rule 
of the laſt Chapter, and being ſo diſpoſed 
will ſtand as followeth, 


12 — 100 - 0 
| L $$ 
6 3—F——< 
Or thus 
| Lk: 4 
6 ———————-100 —-2—-Jo—-6 
I2 g 


Here obſerve, that according-to the $th. 
Rule of the 12 Chapter, the firſt queſtion 
(if you take it from, the 5 numbers as they 
are ordered or placed firſt) will be, If 12. 
Months Require 100//. Principal, what 
will 9 Months Requite ? (to make theſame- 
Intereſt) this (according to the 3 Rule of - 
the 11 Chapter) is {nverſe, and the An- ** 
ſwer will be found (by the 2 Rule of the | 
11th, Chapter) tobe 133/. 6s. 8d, 
the ſecond queſtion then will be, It 61, In- * 


tereſt, Require 1331. 65, 84. Principal, : 


how - 
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208  ' The donble Anle% Chap. 12, 
how much Principal will 3.7 5. 6d. re- 
—_ this is a' dire Rule. and the An- 
werina direct Proportion is 75 l. See the 
"work, 


firſt T ſay 
Ms L. M. 
If 12 -—— 100 9 


I2 
|. s.d. 
9) 1200 (133-6-8 


9 s.d. 
Jacit 133-6--8 
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Chap. 12: of three Inverſe 20 
Chap. 13: of three Inverſe. 9- 


then I fay | 
I. [. Ss. - 6. 
if nid <3 33 al Codes 2a 
240 20 20 
1440 d 2665 67 
12 12 
5340 140 
2595 67 
32000 $10 4. 
310 
320000 


286 


14410) £592000lo (18000 4d, or 75 1. 


144 


1152 
1152 


() 


So that-by the foregoing work I find 
that if6 /, Intereſt be gained by 100 7. 'in 
12 Months, 31. 7 5.64. will be gained 
by 751. ing Months. Crops 

But if the Reſolution had been found. out 
by the numbers as they are Ranked'in the'_ || 
ſecond place, then the ſecond queſtion in _. 
the ſingle Rule would have been —_ ; 
an: 


#4 E 
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double Rule. | Chap. x. 12. 


and the ft Donn Dire&, and the con- 
cluſion the ſame with the firſt method; VIZ, 
75 tb. : 
- Queſt, 2. If a Regiment cunhſting of 
936 Soldiers can eat up 351 quarters of 
wheat in 168 dayes, how many Soldiers 
will eat up 1404 quarters jn 56 dayes at 
that Rate ? Anſwer, 11232 Soldiers. 
. Queſt, 3, If 12 Students in $ weeks 
ſpend 451. I demand how many Studen's 
willpend 288 /. in 18 weeks? Anſwer, 
2:Ifx dents, 
"Wnef; 4.-1f 481, ſerve 12 Students $ 
weeks, how many weeks will 2881, ſerve 
Bets Students ? Anſwer, 144 weeks, 
FRE  * 5. 1f when the. Buſhel of wheat 
-- coſtFs, 4d. the peny Loaf weigheth 12 
F---*, ounces, I demand the weight of the LO 
{-  wotthg pence whenthe Bulhel: coſt 10 -. ? 
[| Anſwer, 31, or 36 ounces. 
Queſt, 6. If 48 pioneers ifi 12 days,cal 
a Trench 24. yard: long, how many pio- 
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Chap. 13. "of three Troerſe: 2 1. 


the ordinary of z00-men, how many men 
| v1 4/7. worth ſuffice when it is worth 24.4 
per Tun? Anſwer 25 men, | 
fil Queſt. 09. If 6 men in 24 days mow 
ff 72 Acres in how many. as will. 8 men 
5 | mow 24 Acres?' Anjwer 1n5 days. 
Queſt. ro, If wg the Tun of wine is - 
worth 30/7. 100 men will be ſatisfied with 
SK 207. worth, Idefire to know what the Tun 
$| is worth when 4 /, worth will. ſatisfie 25 
| men at the ſame Rate? Anſwer 24-1. per 
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212 The Rule of three Chap. I4, 
Rule of 3 Compoſed of the 5 given Num 
bers, 

2, When queſtions may be performed 
by the double Rule of 3 D:re&, and it re. 
quired to reſolve them by the Rule of 3 

 Compoſea;(firſt Order or Rank your Num- 
bers according to the 7 Rule of the 12th, 

Chapter, then) 

The Rule ts 
Multiply the terms (or numbers) that 
ftand one over the other in the firſt place, 
the one by the other, and make their Pr«- 
duZ the firſt rermin the Rule of 3 Dsre(t, 
then Multiply the :erms that and « one over 
the gther in the third place, and place their 

prod for the third term in the Rule of 3 
Direth, and-pat the middle term of the 3 

uppermoſtfor:a ſecond rerm, then having 
ns a fourth Proportional, dirc&t to theſe 
| 3, then this 4th. Proportional ſo found, 
_ſhall bethe Anſwer Required. 

Sothe firft queſtion of the 12 Chap.(viz, 

1f5 oo 1.-in 12 Months eain 6/, Intereſt, 

xy will 751. gain'in 9 Months? theſſ: 
numbers "ek Ranked (or placed) as 1s 

.there Direfed and done, 

_ _ ThenTImultiply the 2 firſt rerms 100 and 

- 72, the one by. the other, and their Pro- 

dafF is' 1200 (for the firſt term) then | 


; multiply thetwo laſt rerms 75 and 9 foge: 
,” ther, 


"k 


Chap.13. Compoſed of 5 Numb. 213 : 
ther, and their Produtt is 675 for the 3d. 
term, Thenlfay, As 1200 is to 6, fo is 
4 $675 tothe Anfwer, which by the Rule of 3 
Dirett will be found to be 3 /. 7 5. 6.4. as 


before. 
3. Butif the Queſtion be to be Anſwer- 


, cd by the double Rule of 3 1nverſe, then 
'E (having placed the 5 given rerms as before) 
multiply the lowermoſt term of the fir # 
place, by the uppermolit term of the third 
place, and put the Produtt for the firſt term; - 
then multiply the uppermoſt term of the 
firſ place, by the lowermoſt term of the 
third places and put the Produtt for the 
third term, and put the ſecond term. of 
; {the 3. higheſt 7»mbers for the middle teres 
, $to thoſe rwo, then if the Inverſe Proporti- 
1k is found inthe uppermoſt 3 numbers, the 
- | 4th. Proportional direct to theſe 3 ſhall be 
| the Anſwer; ſo the firſt queſtion of the 
13th, Chapt. being ſtated, viz. If 1007. 
Principal in 12 Months gain 6 /. Intereſt, 
what Principal will gain 3/7. 7s. 64. in 
9 Months? State the numbers as is there - 
DireRtedin the firſt order, viz. 


wh. V1. 


- . 
_ 


214. The Rule f2 8 Se. Chap 14: 


then Reduce the 61, and 3,7, 75.. 64. 
to pence, the 6/. is 14404. and 31. - 
64, is 810 4. then multiply 1440 by 9, 
the product is 129Co for the firlt term in 
os Rule of 3 D:rett, and multiply 810 by 
2, the product is 9720 forthe.third rem, 
ot I fay, As 12960 is to 1001. ſo..is 
9728 tothe Anſwer, viz, 751. as before, 
But if the rer--s had been placed after the 
ſecond orcer, vx, &. 


] l, bv. 
6 — 100 Z—-J—-0 
M. 21. BB 
12 9 


then the /nver/e. Proportion is found -in the 
loweſt numbers, and having compoſed the 
numbers ſor. a ſingle Rule of 3 as in the ſe- 
cond? Rule: foregoirg , Ne. the. Anſwer 
muſt. be : found” by a fingle Rule of 3 r- 
verſe, for here it falls out to multiply. $10 
by 12 for the firſt number; and. 1440 by 9 


for the third number, and then mult ſay, 


As 9720 is to. 1004, ſo is 12960 to the 
Anſwer, which by [verſe Proportion will 
be found tor be 75 /. as before. 

The queſtiors in the 12 and 73 Chap- 
ters may ſerve for thy further experience? 


"CHAP. 


* 
: _ 4 
w W _ #* _— _ 
_ _ -”— 4 » | l n k - ”; : a 4 4 = p ” < F0 
- . CORE IND 7 ER WO od ont bo TY W ET . | = | 
C 7. 4 \ Þ : . 6 £ a , = - be : . 3 * ” I q \ "3 PF 
* S » S v « *', 4 - - - ON = * > M . e - ha F wh *% & BY % - . bo T Bo? 
L 5 © v2Y w 1 wy f : , >. -” TY, 4 [If % ®, +, \ 
"I \ , .* . þ4 8 { v5 . : 4 & | q % þ 
; « *. © a ou bY IE. OO IG es > 6 PS, 
3 p —_ 4 4 a= F l J a 2 of 1 : - ” p 
+ 7 6 er : 4. Pe on io. | 
*S » Pp | -y -— TY a wF : "0 , 3 k #% " "4 
. ; 3 * - a & S l L , yi, ; = 
4-4 <E / 7 b Fey * 3. . : \ . : "o _— - 
: # p ". g w s : : * I Fw S*%., 
. — 44 = 


o W. 
+ 4 
g : Ra A. 
> ES ju 
mY N " "IO _ 
65 - þ 8 v 5 Y _ 
* 4 Py 4 
- —_— SY hs 


re + Ae 8} 


CHAP. @Y. 


Single Fellowſhip. 


"ELLOWSHIP is that Rule of Plural 
* Proportion , whereby we ballance 
ior depending between divers Per-* 
ſons having put together a general. Stack, 
ſo that they ma every man have his Pro>, 
97 tional patt of gain, or ſuſtain his Propor- 
tional part of loſs. 
2, The Rule of Fellowſh'p is either ſm-' 
ple, or it is double. 
3. The ſingle Rule is when the Stocks” 
propounded are ſingle n#»bers,. without 
7 Reſpect or Relation to time. 
, Inthe ſingle Rule of Fellowſhip, the 
Propertivh ts,as the whole Stock of all the, 
Partners, is in Prop: rtion to the total Gain. 
or Loſs, fo is each mans particular ſhare ig 
the Stock; to his particular ſhare in the 
Gain or Loſs. "Therefore take the total of 
all the Stocks for the firſt/zerm in the Rule 
f 3, and the whole Gain or Loſs for the ſe- 
cond term, andthe particularStock of any” 
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' "216 SineleFellowſhip, . Cl 1p.10, 
| one of the partners for the third refm, then 
Multiply and Divide accordin 
Rule of the 'gth. Chapter, an 
Proportibnal namber 15 the part! 
or Gainof him whoſe Stock you, 
ſecond number, wherefore repeat ME Rule 
Of 3 as often as there are particularStocks, 
or Partners in the queſtion, and the 4th. 
r1erms produced upon the ſeveral operati- 
ons, are the Reſpective Gain or Lpſs of 
thoſe particular Stocks giyen, as in the Ex- 
amples following. 


' Queſt. 1. Two Perſons, viz. Aand B 
bought a tun of wine, for 20 1. of which A 
paid'12/, and Bpaid 8 /. and they gained 
inthe Sale thereof 5.1. now Idemand each 
mans ſhare in the Gains according to his 
Stock ? 


\ Firſt I find the ſum of their Stocks, by 
,adding them together, vrz. 
121. and 81, which are 20!. I2 
then according to this Rule 8 
Ifay firſt, If 20/. (the fm 
of their Stockh) Require . 20 /. 
5 1. the total. gain IR 2 8 
much will 121. (the Stock of A.) . Re- 
quire ? Multiply and Divide .by the ſc- 
venth Rule. of the ninth: Chapter, oc 
: | tne 
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again I 7% if 20 |. 


I'2 
Require5 { what ww 
will 81; Require? 2, - (31. 
the Anſwer 1s 2/1. Gs 
which ts the gar (0) 
of B. © So F con- 
cuiJe that the ſhare if > [ » 
o' 4 in the gain is "Ts TE” 
3 1, and the ſhare EP 
of B in the giin is 20) 40(21. 
2't, 


Oueſt. 2, Three Merchants, viz. AB 
and C, enter a joynt I; A, put 
into the the common itock 78 /. B, put in 
1171, andC, putin ROY and they find 
(when they make up their Accompts) that 
they have gained inall 264 /. nqw I deſire - 
to know each mans particular ove in the 
gains ? 

Firſt I add their Particular ſtocks to-- 
gether, and their ſum 184-29 Y. 


then ſay, If WH gain 264 /,” . \ I 
what will 78 4, gain ? and 70 
what 117 4. and wa: 2.34. -/ By 


4, (the ſtocks of A,B,,and CY - { r | 
gain 7 work by'z/ſeveral Rules : 
of 3 and you. Will 6nd that *. --/ 


. ' (up of XA af % 
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218 Sinele Fellowſhip. Chap. 15, 
A 4.8 
The gain of LB > is 4 72 


Queſt, 3. Four Partners, viz. A, B, 
C, and D, between them build a Ship, 
which colt 17301. of which A paid 346 /. 
'BF19l. C692/. and D 173 /. and her 
Freight {or a certain Voyage is 3701, which 
is due to the Owners, or builders, I de- 
mand each mans "ah therein according to 
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FE bhischarge in building her ? 

_ 

| Þ 

[- Anſwer 

56 AC 74 

| RING B's od 
Sum 370 


Queſt 4. A,B, and-C, enter Partner- 
ſhip for a certain time,,'A-put»into-the com- 
monſtock. 3644.” Bput 1n:4824,:Cput in 
Fool. and they gatned: 867 //,; now: Fo 
71 $h man 
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Chap.15. Single Fellowſhip. 219 _ 
mand each mans ſhare inthe pain, Propor= 
:;onable to his Stock ? | 


Anſwer. 
g HE TR. © 8 
A 234 -— Og =——3:77# 
B4{310 — 09 — 55577 


C F333. o-437354+ 

J . | +31 | 
' Sum 867 — 00— © # 
, % bs 
: 5. To prove the Rule of Single Pellow- be 
ſnip, add each mans Particu/ar gains or 
loſs together, and ifthe p7 
ſum total is equal tothe The proof of rhe 
then is the work Right- Fellowſ97p. s 
ly perfomed, but other- £ 


wiſe it is erroneous. Example in-the firſt 
queſtton of this Chapter, -the Anſwer was 
that the gain of A was 3/1. and the gain of 
B21. which added together make 51. e-_ 
qual to the tofal gaingives,' -- _ +! 
If in finding out the Pa#trrevilar ſhares of  _ 5 
the ſeveral' Paz rmiers, any'thing-Remoin'af-- -/; 
ter Diviſion: is/'ended,: ſuch Remainders: - | 
muſt be added together -'(they being» all _ -- 
FraQtions of the'fame- denomination) and -*| 
their ſuinidivide by-t : 


he Common'diviforin _- 
La. cack_ 


— - 


220 Single Fellowſhip. Chap.1; 
each queſtion (v4z. the total ſtock) and 
the Quotient add to the Particular gains, 
and then if the Total ſum is equal to the to. 
tal gain the work is Right otherwiſe not. 
As in the laſt queſtion, the Remainders 
were 354, 62, and 930 which added to- 
gether make 1346 which divided by 1 346 
(the ſum of their Stocks) the quotient is 1 4, 
which I add to the pence &c. and the ſum 


of their ſhares is $67 equal to the Total 
Sain; wherefore the work is Right. 


' 


CHAP. XVI. 
Double F ellow{hip. 


1. TNOUBLE Fellowſhip, is when ſe- 
veral perſons enter into Partner- 
ſhip for unequal time, that is, when every 
mans Particular ſtock hath Relation to a 
Particular time, 


2. In the Double Rule of Fellowſhip, 


multiply cach Partic#lar ſtock' by its Re- 
"+ £ + ſpective 


| Moneths) the product 


Chap: 16. Double Fellowſhip. Bar © 


' 4th number in Proportion thereunto is his 


| ſtock and time is your third number. 


Þ 
F a $* A A « Py _ - 
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ſpective time,and having added the feveraF 
products together make the.r ſum the firſt 
number (or term) in the Rule of 3, and 
the Total gain or loſs the ſecond number, 
and the Product of any ones particular 
ſtock by his time, the third rez7 and the 


Particular gain or loſs, whoſe Product of 


Then Repeat (as in ſingle Fellowſhip) 
the Rule of 3 as often as there are products ; 
(or paraners)) and the 4ths rerms Invented * 
are the numbers Required, Example. 

Queſt, 1. A and B enter Partner ſpp, _ 
A put in 401. for 3 moneths, Z put i Wh : 
for 4 Moneths, and they. gained 701. now _ + 
I demand each mans ſhare in the gains, pro- _ 
portionable to hisftock and time ? Anſwer 
A201. Bgol.  *waa 

To Reſolve this queſtion I firſt multiply 
the ſtock of A (viz. 401.) by its-time: (3 


is 120, then I multi- [. 
ply the ſtock of B by _ 49 — 7s. 
its time (viz. 75 by4) «._3 __* 
and it produceth 300, A 1.0 B 300 


which I add to the Pro- 120 
duct of A his ſtock and _ Oe 
time, the ſum is 4.20. SUM 420 
Then by the Rule of 3 I 
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'22 Double Fellowſhip. Chap. 15 
fay ; As 420 (the ſum of the products is to 
20 (the total gain) ſois 120 (the product 

A his Stock and time) to 207. the ſhare 
of. A im the gains. - Then I fay again, As 
4201s to 70, ſois 300 to 5ol. the jnare of 
Bin the cans. | 

Queſt, 2. A, B, and C, make a Stoc!; 

for 12 Moneths, A put in at firlt 264. /, 
and 4 Moneths after that he put in 4o /, 
B put in at firſt 408 /, and at the end of 7 
Moneths he took out 86 /, C put in at firit 
1481. and 3'Moneths after he put in 86 /. 
more;and 5 M. after that he put in 102/. 
more, and atthe end of 12 Moneths their 
- Sain is found to be 14367. Idefire to know 
each mans fhare 11 the gains according to 
his tack and his time ? * 
Firſt. | conſider, that the whole time of 
their Partnerſhip 1s I2 Moneths. Then I 
proceed to find out the ſeveral products of 
ſock andtime as followeth, 
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Chap.13. Doble Fellowſhip. 223 © 
0 A, had at firſt, 364 /, for 4) © | 
5 | Moneths wherefore their pro-p 1456 
-» | duct is 
| Then he put in 40/1. which 
f 8 with the firſt ſum makes 404. 1, 

which continued the Remain: } 3232 / 
'- | derof the time, viz. 8 Months, "1 
' | and their product is —_—— 
4 The ſum of the products of t 689 
7 | the ſtock and timeol A 1s TON 
l 


%s - -” — —_— —— 


I_ 


B, had 408/. in 7 > Menedat 
whoſe product is 2056 6 


And then took out $6 1., 
therefore he left in Stock 322 /. 
which Continued. the Reſt of 1610 
the time viz, 5 Months,who "3 
product is _ g 

The Sum of the Products of "7 
the tock and time of B is 


- oy EE" "Ws 


C.putin 1481. for 3 Mon.) 
whoſe product being multiply-> 444. 
ed,1s. 


| - Then he put in 86 /. which X 
added to Fa firſt (vsz. 148) ” 
makes 234 /. which lay in 

ſtock 5 mon: their product 1s 
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224 Donble Fellowſhip; Chap. 16, 
Then he pat in 100 /. more, 
ſo:then he had in ſtock 3 34 /. 
which continued the Remain- 
der of the time (viz. 4 months) 
which multiplyed together 
produce IX _— —— 
The ſum of the product of 
the money and time of Cis $ 4; 
B 4.466 
A 4688 


1336 


« —- 


The Total ſum of all the pro- 
duct is : F 5 Cit 

Then I fay, As 12104. is to 1436 (the 
total gain) ſo is 2950 to the ſhare of A 
in the gains, cc. go on as in the foregoing 
Examples, and you will find their ſhares 
in the gain to be as followeth, viz- 


Anſwer. 
SOR a8: 
— A 5 $6--03---6:55- 7 
The ſhare of >B > is /529-16--.9. 545 
CY (349-19-8:,4:5 


Oneſt. 3. Three Graſiers 4, B,”and C, 
Take apiece of Ground for 461; 105. in 
which A put 12 Oxen for - 8 moneths, 


Z put tt 16 Oxen for 5 moneths, and C 


- Put 


— —x 
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Chap.16. Donble Fellowſhip. 223 - 
put 18 Oxen for 4 moneths, now thE* 


queſtion is, what ſhalleach man pay of thE 
461. 10:5- for the Ground? 


If a loſs be ſuſtained inſtead of gain a- 
mongſt Partners, every mans ſhare to be-- 
be born in the loſs, is to be found: after the  -- 
ſame method as their gain, whether their - _. 
{tocks be for equal_04 unequal time. "mY 


4 
# 
By « 


Anſwer. 

L100 

A I9—O00 

B > ſhall pay415—00 

C)- 13—1I0 

46—10 

3. The Proof of this Rule is the ſame 

with that of S:ngle Fellowſhip, laid down  _.. 
in the 5th, Rule of the 15th. Chapter, and. _ - 
note that | 
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> CHAP.XVIE 
Allegation Medaal. 


T; HE Rule of Allegation is that Rule 

'F; Pi ral proportion, by which we 
Reſolve qi eſtions, wherein is a compol!1- 
tion or mixture of diverſe ſimples, as alſo 
itis uſeful in the Compoſition of medicines 
both for quantity, quallity, and price. 
And its ſpecies. are two, viz. Medial and } 
Alternate, | 

2, Alligation Medialis when having the 
fey-ri1 quantittes, and priſes. of ſeveral 
f1mples propounded we d:ſcover the mean 
price, or Rate of any quantity of the mix- 
ture compounded of thoſe {imples and the 
proportion is 

As the ſum of the ſimples to be min- 


. 8led isto the Total value of all the ſimples, 


ſo is any Part, or quantity of the Compo- 
fition or mixture,to its mean Rate or Price, 

Queſt, 1. A Farmer: mingleth 20 bu- 
thels of wheat at 5 s. per buſhel and 36 


buſhels of Rye at 3.9, per buſhel, with 40 


buſhels 
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Chap.I7. Allegation Medial. 22 
buſhels of barley at 2 s. per buſhel, now *- 


5 = >>" 5. 
Hep £; jo as I ELON 1 
: SO. , , Fd os has 


LI = by wh er 4 
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4 


I defire to know what one buſhel of that 
mixture is worth ? 


To Reſolve this queſtion, add together - 


the given quantities and alſo their values, 
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which is 96 buſhels, whoſe total value is .. 


141. 85s. as appeareth by the work fol-. 


lowing, for” 
buſh. bL [2 


20, of wheat at 5 5.ptr buſh.is 0g—cp. + 


35 of Rye at 3 5. per buſh,is o$—-08 


40 of barley at 2 8, per buſh. is 04—0@.-" 


—"— [ww > a. a —_— —— 
: by . 


The ſum 'of 


the given by and thiir value is-ni,14—08 7 4 


quantities 15 


Then ſay by the Rule of 3 Direct. © 
If 96 Buſhelscoft (or is worth) 14 1. $5. 


what is 1 Buſhel worth ? 
SEL ol AS - 


96  ——4———r 
20 


965) 288 (3 $. | an 
288  Ffacit 3%-pir buſbits 


G&) 


\Zadl 


kg 


; p 
_— 
a 
. - 
m _ 
> 4} 
-. of "S. 
= = * . 
AN” 4 
PY  » 
- 


- 4A 
C 4 
wg.» 


Queſt 2. A Vintner mingleth 15- gallons: 
of.Caniry at 85. per gallon with 20 gallons 
of. Malligo at 7 5, 4 4. per gallon, with 19 
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- 228 "Allegation Medial, Chap.17. 
-Sillons of Sherry at 6 5, 84. per ga'lon» 
-and 24 gallons of white wine at 4s. per 
gallon, now I demand what a gallon of 
that mixture is worth? . work asin the laſt 
Queſt. and you wi'l fande the Anfwer to be 
65. 2.4. 24Y3, 7. 

Queſt. 3. A Grocer hath mingled 3 C. of 
Sugar at 56 5.per C. with 4 C.oi the Sugar 
at 37, 14.5. 2 Ad. per C. and wi:h6 C. at 

"77. 17 5. 44. per C. I defire to know the 
price of a hundred weight of that mixture ? 
Anſwer, 21, 135. 14.5. 
3.The proof of ocpcrot isby me 

of any quantity of the 

op P wy of mixture to finde out the 
&: 70444" total value of the whole 
compoſition, and if it is equal to the to- 
tal value of the ſeveral ſimp'cs, the 
work is right, otherwiſe not, As inthe 
firſt example, the Anſwer to the queſt, 
was that. 3-s, is the price of one buſhel, 
wherefore 1 fay by the rule of proportion, 

If x buſhel be 3; ſtullings, what is 96 buſh<ls. 

!-. Anſw. 141. 8s which is the total value of 
MF © ſimples, whereforettiework is 
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" Chap» 13, | 


CHAP. XVIIE 


Allegation Alternate, 


7. A Llegation alternate is. when there 
are given the particular priſes of 
ſcveral ſimples, and thereby we diſcover 
ſuch quantities of thoſe ſhmples, 2s being 
mingled together fhall bear-a certain rate 
propounded. TORE Bt Doe OR 
2. When ſuch a queſtion is ſtated;place 
the given priſes of the ſimples one over. - 
the other, and the propounded price of the -- / 
Compoſition againſt them in ſuch ſort tha. * ©. 


b- 


it may repreſent a root and they ſo many*. - 


* 


branches ſpringing from it as inthe follow-*-: 
ing example. 2 
Queſt, 1, A certain Farmer is defirgus + , 
to mix 20 buſhels of whtats5 s. or 609d.." ©: 
per buſhel with ryeat 3s. or 36d. per buſh. _ 
and with Barly ar 2 s.or 24.d.per buſhel,and 
Oats at 15s. 6d, per buſhel, and.defireth to - 
mix ſuch a quantity of Rye,Barly and Oats 
with the'2o buſhels of wheat as that the 
whole compoſition may be worth 2 s, 89. 
or 32d; per buſhel, The 


230 Alegation Alternate. Chap. 18, 
The priſes of the ſimples being placed 
according to the laſt rule, with the price of 


the compoſition propounded as a root to 
them will ſtand as followeth, 


6O perice 
z4n® 

44 2:3 

18 


3, Having thus placed the piven num: 
bers you are to link or combine the ſeveral 
rates of the ſimples the one to the other, by 
certain arches 1n ſuch ſort that one that is 
leſſer then the root, (or mean rate) may be 
linked or coupled to another that is greater 
then the mean rate, ſo the queſtion laſt 
propounded will ſtand, | 


1this, 2ortlus 3orthus. 


"2%, 


Chip 18. Allegation Alternate. 231 Ws 


. Then take the difference between the 

—_ and the ſeveral branches, and place 
that difference againſt the number or 
branch, with whichit is coupled, or linked, 
and having taken all the differences and 
placed them as aforeſaid, then thoſe diffe- 
rences ſo placed, will ſhew you the num- 
ber of each ſimple to be taken to make a 
compolition to bear the mean rate pro- 
pounded. 

So the branches of the laſt queſtion be- 
ing linked together as inthe firſt manner, 
I ſay the diflcrence 


between 32 and 60 
is 28 which I put 


againſt 18 becauſe. __ WJ © 
60 is linked with * )24—* 

18, then the difle- 18 — 28. 
reace between 32 F 
and 36 is 4 which, F put againſt 24 becauſe | 

361s linked or coupled with 24, then I ſay 
the difference between 32 and 24 is $. 
which [ place againſt 36: ( for the reaſon 
— then I ſay the Jifference between 
32 and 18 1s 14 which I place againſt 605 
and: then the __ will nand as youſee in. : 
the 'margent, 5 
So I conclude that a compoſition mage ; 
of 14 buſhels of wheat at 60 d. per buſhel, _ 
and' buſhel of Ryeat 36d. per buſhel and 
4 buſhels 


, - 
"Ob 4a - 


232 Allega tion Alternate. Chap.18, 


4 buſhels of Barly at 24. d. per buſhel, and 
28 buſhcls of Oats at 18d. per buſhel, will 
bear the mean price of 32d. or 25. 8d. per 
buſhel. And here obſerve that in thiscom- 
poſition there is but 14 buſhels of wheat, 
' but I would mingle 20 buſhels, and this 
kind (or rather caſe) of Allegation alternate 
(viz, when there is given a certain quantity 
of one of the ſimples, and the quantities 
of the reſt ſought to mingle with this given 
quantity that the whole may bear a price 
5s ) is called alternation - par» 
ial, 

And the proportion to find out the ſeve- 
ral quantitiesto be mingled with the given 
quantity is as followeth, viz. 

Asthe diflerence annexed to the branch 
thatis the vallue of an integer of rv cn 
quantity is to the other particular differen- 
ces, ſois the quantity given, to the ſeveral 
quantities required, 

So here, to find out how-much Rye; 
barly, and Oats muſt be mingled with the 
20 buſhels of wheat, Iſay by the ſingle rule 
of - three direc, if 14. buſhels of wheat re- 
quire 8 buſhels of Rye, what will 20 buſh: 
of wheat require ? anſwer 117% buſhels of 
rye. 

Again, if 14 buſhels of wheat require 4. 
buſhels of barly what- will- 20 buſhels of 

BR. =£# 
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wheat require? anſwer 5145 buſhels of 
barly. ' Again, I ſay, if 14 buſhels of wheat 
require 28 buthels of Oats, what will 20 
buſhels ' of wheat require ? anſwer 40 
buſhels of barly. 

And now I ſay that 20 buſhels of wheat 
mingled with 11:5 buſhels of rye, and 
5 | * buſhels of barly, and 4o buſhels of 
oates each bearing the rates as aforeſaid, 
will make a compolition or heap of Corn 
that may yeild 32d. per buſhel. 

But if the branches had been coupled ac- 
cording to the ſecond order, or manner,then 
the differences would have been thus plac- 
ed, viz, the diffe- 


rences between 32 | 2 
and 60 1s 28 which 60 

I ſet againſt 24 be- ,. J30 | 14 
cauſe 60 is linked ?*'Y > 13 
thereto, and the di- "1 
ference between 19 4 


32 and 36 1s 


which I ſet againſt 18, and the difference 


between 32 and 24. is 8, whichl ſet agaiaſt 
60, then the difference between 32 and 18 
is 14 which I ſet againſt his yoke-fellow 36, 
and then I conclude that if you mix $8 buſh- 
els of wheat with 14 buſhels of Rye, 28 
buſhels of barly, and 4 buſhels of oats each 
bearing the foreſaid priſes the whole mix- 
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ture may be ſold for 32d. per buſhe] as by 
the work in the margeant. 
You ſee by this work we have found 
how many buſhels of rye, barly, and oats, 
ouzkt to be mixed with 8 buſhels of wheat, 
and to find out how many of each ought to 
to be mixed with 20 buſhel of wheat I ſay, 
As 8isto 14 ſois 20 to 35 buſhels of rye. 
As8 isto 28ſois 20 to70 buſhels of barly, 
AS8isto4ſfois20 to 10 buſhels of gates. 
whercby I conclude that it to 20 buſhels of 
wheat I put 35 buſhelsof rye,7o buſhels of 


 barly, and 10 buſhels of oats bearing each} 


the foreſaid priſes per buſh. that thena buſh, 


- ofthis mixture will be worth 32 d.or 25.89, 


And ifthe branches had been linked as you 
ſce in the third place, where each branch 
bigger then the root, is linked to two 
thatare leſſer then the root,then in this caſe 
you muſt have placed the ſeveral differen. 


"ces between the root and branches, againit 


thoſe 2 with which each is coupled, as firit 


the difterence between 32 and 60 is 28 


which I Put againit 24. and 18 becauſe it is 


| ©,14 | 22 
3 WV 8,14 | 22 
32 28,4 | 32 


26,4, | 32? 
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Chap.18. Allegation Alternate. 235 
coupled with them both,then the difference 
between 32 and 36 is 4 which ſet likewtfe 
again(t 24. and 18, becauſe 36 1s linked to 
to them both then the difference between 
22 and 24 is 8 which I put againſt 60 and 
;0 becauſe 24 1s linked ro them both, then 


| the difference between 22 and rÞ$ is 14 
which I put againſt 60 and 36 the yoke fel- 


lows of 18. 
Laſtly, [draw a line behind the differen- 


ces and add The differences which [ſtand a- 
o4int each branch and put the ſum behind 


| the ſaid line againſt its proper branch as you 
| ſee in the margent, 


And now by this work I find that 22 buſh- 
els of wheat mingled with 22 buſhels of 
rye,and 32 buſhels of barly,and 32 buſhels 
of oats each bearing the ſaid price will make 
a mixture bearing the mean rate of 32d. per 
buſhel. 

And to find how much of each of the reſt 
mo be mingled with 2o buſhels of wheat 

ay 

As221isto22ſois 20 to 20 buſh, of rye. 

As22 is to 32 ſo is 20 to 29.4 buſh. of 
barly, As 22 is to 32 ſo is 20 to29;} 
buſhe!s of Oats. 

\Whereby you ſee the queſtions of Allega- 
tion alternate will admit of more true an- 
[wers then one for we have found 3 ſeveral 


anſwers 
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236 Alligation Alternate. Chap. 18 
anſwers to this firſt queſtion. 

Queſtion of alternation partial are prov. 
cd the ſame way with queſtions in Allegati. 
on medial, which you may 
ſee in the 3 rule of the 17 
Chap. 

Queſs, 2. A Grocer hath 4 ſorts of Sugar, 
viz, of 12 d. per |, of 10d, perl. of 6d, 
per |. and of 4d. per |. and he would have 
a compoſition worth 8 d. per ponnd the 
whole quantity whereof ſhould contain 144 
|. made of theſe 4 ſorts, I demand how 
much of each he mult take ? | 
J Queſtions of this nature are reſolved by 
t- that part of all/gation alternate called by 

--Arithmetictans alternation total, zz. where 
there is given the ſum, and priſes of ſeveral 
ſimples, to find out how much of each ſim: 
ple ovght to be taken to make the ſaid ſum, 
or quantity, ſo that it may bear a certain 
rate propounded. 

To reſolve this queſtion I place the ſeve- 
ral priſes of the {imples, and mean rate 
propounded, and link them together as is 
directed in the 2 and 3 rules of this Chap- 
ter, and place the differences between the 
root and branches according to the 4. rule of 
this Chapter, which will then ſtand one 
of theſe 3. ways, viz. | 


The proof of alter- 
nation partial. 
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= Firſt, Second, 
ti. I 2 Il'2 | 2 
ay 

17H 6 3) 20 | + 
Ir : : : 
d. 4 4 I 
we 12 
1C 

4 

W C2 2,4 js 

y Q 10 | 2,4 ; 6 

y 6 | 422 0 

F + 14,216 

L "0 


"| 5. Then adle the ſeveral! differences 
' | together which I have done, and the fums 
of the firſt and ſecond orger are 12 1. and 

of the third 24 1. as you may ſee above, but _ 

" | it required that there ſhould be 144 1. ofthe 
' | compoſition, therefore to find the quantity 
' | of cach ſimples to make the whole compo- 

; © lition 144 1. obſerve this general rule,vzz. 

As the ſum of the differences, is to the 
| ſeveral differences, ſo is the total quantity 
of the compoſition, to the quantity of each 
imple; ... TU UET 

: 50 . 
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228  Allegation alternate. Chap.18, 


So to find how much of each ſort of Su. 
gar | ought to take to make 144 7. at 8 d, 
per |. I ay 


_ [. 
As 12isto 4, ſois 14.4t048 L. at12 a, per !, 
AsS121sto 2,f01is 14.4 to 241, at 104. per |, 
As 121sto2, fois 144 to 24/.at 6 4, perl, 
A512 1sto 4,ſois 144 to 458 /, at 4 d.per |, 

Whereby I find that 4.54. at 124. perl, 
and 24./. at 104. perl, and 241. at64d 
perl, and 481. at 44. perl. will make a 
compoſition of Sugax” containing 144 /, 
worth 8 d. per 1. 

But as the branches are linked in the ſe- 
cond order;the Anſwer will be 22. /. at 12 4. 
perl, and48/. at 104.” perl. and 481. at 
Gd. per l. and 24/. ar 4 d.per !, to make 
the ſaid quantity, and to bear the ſaid 
price 

And if you had worked as the branches 
are linked after the third order then you 
m_ have found the quantity of 36 /. of 
eac 

Queſt. 3. A Vintner hath 4 ſorts of wine, 
12, Canary at 10s.per gallon, Mallaga 
at 8s, per gallon; | Rheniſh'wine at v. per 
gallon, and: white wineat 4-5. per: gallon ; 
and he is minded to. make a Compoſition of 
them all of 60: gallons: that may be: worth 
5 ſhillings per gallon, I deſire to know 

how 


a —_—_—— Ml... AM. id. ret CS a 
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how much of each he muſt have ? 

The numbers or terms being ranked ac- 
cording to the ſecond Rule of this Chapter, 
the branches will be linked as followeth, 
and will admit of no other manner of coup- 
ling, becauſe there is but one branch that is 
letler thenthe Root, therefore all the reſt 


| mult be linked unto it; and the dificrences 


between the 10 - 1 \ I 
Root and the g Q | 1 4 
three 1, bran- ' 5 FJ | 

ches, ViZ,10, 63% 2s y 
8, and 6, 4 _ x, 3.185 
whichare 5, | 12 
3, and 1 mult be ſet againſt 4 becauſe they 
are all coupled wit it, and the difference 


betweenthe Roo! (viz.5 ) and 4 which is 


1 mult be ſet againitthe 3 other becauſe it 
is linked to them all, ſo I find 1 gallon of 
Canary, 1 gallon of al ava, i gallon of 
Rheniſh w.ne, and 9g gallons of White- 
wine, priſed as above, bcing m.n_led to- 
gether will be worth 5 5.-per g*llon, the 
Sum being 12 gallons but there mult be 60 
gallons wherefore I ſay 
AS121s to 1,fois*oto 5 vi!lons of Can, 
AS 12 15to 1,ſfois60to 5 pyllons of M1. 
As 1211s tot, fo:is-60 to 5 gallons of i! ':1en. 
As 12 ist09g,fo is 60 to 45 gallon: ©! white 
wiINe, 
90 
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240 Allegation alternate. Chap. 12. 
Sothat 5 gallons of Canary, 5 gallons 
of Malliga, 5 gallons of Rheniſh, and 45 
gallons of white wine mingled together, | 
will be in all 60gallons, worth 5 5. per gal- 
| lon, which was Required. 
Queſt, 4. A Goldſmith hath Gold of 4 
ſeveral ſorts of fineſs,v:z, 
| of 24 Care: fine, and of Read Chap. 2. 
22 Caretts fine, of 20 Ca- deff. 2. of this 
relts fine, and of 15 Ca- book, 
ret; ime, And he wou'd 
mingle fo'much of each with alloy<that the 
whole niaſs of 28 ounces of gold ſo 
mingled may bear 17 Cares fine ? the e- | 
cond and third Rules of this Chapter be- 
ing obſerved (for inſtead of the alloy I put 
o becauſe it bears no fineſs, but it makes 
a branch in the operation) the terms may 
be Ailegated and the differences added agy 
of theſe 4 wayes following. 


| . Furſt thus, 
24. 9 [17 
22 2 2 
17% 20 |-2417 19 
'5 | 523 | 8 
O 743 1110 
Sum. 56 


Secondly, 


be. 
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Secondly thas, +, 


| A 

22 < =_ [7 
4 5: P35 $7. j1O 2 
/ 23 

| Sum 5F6 4 


» was Wo, 


Thirdly thus, . 
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24 

22 

174209 

'5 71543115 4M 

iS 713-305 1 

* **.* Sam 87 4p 

More wayes may be given for the Alle- 
gating, or linking of the terms in this que- 
I - {tion 


231719 5 
25 I7,119 "2 


21 72 19 
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242 Allzeation alternate, Cha 
ſion, bur theſe are ſufficient, and it ſhall 
alſo ſuffice to give an Anſwer to the quelti- 
on as thererms are linked the-firit way, not 


doubting but the ingenious practitioner 


will be able at his leiſure, to find Anſwers 
10 the other 3 wayes, viz, 
$5: =þ - 0J, P.We - Care 
As55 1s to 17, ſo 1828 to8 — 1o of 24 ,_ 
As 59 1s t0'2 10 1528t01-—o00 of 22 
AS 56 15tO 19, ſo1s 28t09 —— 10 of 20 
As 55 1$to 8, ſorts 28to0 4 — oo of 15 
As 55 15tO 10,10 1s 28 to 5 ——©0 of alloy. 


Thus much well practiced and under- 
food, is ſufficient for the underſtanding of 
Allegation. 

In queſtions of Alternation Total, the 

Anſwer 1s g'ven true, 
C —_— when -he'fum of each of 
ernation T otal. | 

the quantity of fimples 
found, agrees with the Sum or Quantity 
propounded ; as in the laſt Queſtion, the 
Anſwer was 8#z. 10 p.w. of. 24 Carrcs 
fine, 1 oz. of 22'Carrects five, 9 oz. 10 p.w. 
of 20 Carrects fine, 4. oz, of 15 Carrecs 
fine, and 5 oz, of Alloy, which added to- 
geth-r make 28 oz, the quantity pro- 
pounved, 
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CHAP. XIX. 


Redudtion of V ulgar 


Fractions. 


1.) Hat a Vulgar fraction is, and 
V its parts, and ſeveral kinds,- 

hath been alrcady ſhewed inthe 19, 20.21, 

22, 23, 24. and 31 definitions of the firit 

Chapter of this book, which the- Learner 

js deſired Ciligently to obſerve before he. 
fpepes. 

To Reduce a a Vulgar fraQion (which 
iſeovereth the Principal knowledge of 
fraCtions, and therefore ought. greatly" to _ 
be Regarded) we. ſhall diſcover plzinly- 
nder theſe $ ſeveral heads (or Rules) jol- 
Sas 2 1 _ 

.. To; Reduce..a. mixt number into an 
TE Fractton. 

2, To Redute a whole number into an 
Improper Fraction. 

3. To Reduce an Improper fraQtion into 
'S equivalent whole (or mixt) number. 
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'4. To Reduce a Fraction into itslowef 
terms equivalent tothe Fraction given, 
5. To find the value of a Fraction in the 


known parts of Coin, Weight, Mea} 


ſure, Cc. 


6. To Reduce a Compound Fraction to 


a ſimple one of the ſame value. 

7. To Reduce divers Fractions having 
unequal denominators, to fractions of the 
ſame value having equal denominition, 

8, To Reduce a Fraction of one denomi- 
ration to another of the ſame value, 


7. To Reduce a tnixt Number to an 


Improper fraGion. 
| vide Chap. 1. 
The Rule is adefin, 31. 


Multiply the Integral part ( or whole 
Number) by the denominator of the Fra- 
ction, and to the prodvt add the Nume- 
rator, and th:t ſum place over the -deno- 
« TMinator, ſo this new fraCt:on ſhall be e- 
qual t» the mixt number given, As for 
Example 
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c 7, Reduce 18} into an improper fra- 
- | Zion, multiply the whole- number 18 by 7 
| the denominator, and 
of to the product add 18; 
the numerator 3 the PI 
| ſumis 129. which put 
| over the denominator 129 
7 and it makes. ' =? facit 129. 
for the anſwer as per 
margent, | ; 
2. Reduce 183 7 to an improper fration *; 
facit 227 7, 2% 
3. Reduceg6;! toanimproper fralti-- 
i1t8s5S Wh. ) o 


on factt —,?, (of > ul 


ut_ 


11. To Redvce a- whole number to an- 
Inproper fraFion. 


The Rule is 


Multiply the given number, Vide Ch, 1, 
by the intended denominator defin, 23, 
and place the product for a ; 
numerator Qver it, as for example. ; 


7. Letit be required to reduce 15 into 
a fraction .,whoſe denominator ſhall be. 12. 
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= To Me which. f multiply 's ck the in- 
| tended denominator (12) the produc is 


n 
180 which I place over is | « 
12 aSa numerator and 12 t 
it makes {7 which is | pots WY 
equal to 15 which was Jt 180 488 
required as per mat- i 8 

180 
. gocnT. 
b 2.Reduce 36 into an improper fraction 


whoſe denominator ſhall be 26 facir 975: 
3. Reduce 135 intoan improper fraQti- | 
on whoſe denominator ſhall be 16 fact || © 


S206 


| TE 


2. 6 0 


TIT. To Reduce an improper frifti: b 
on into its equivalent, whole or mixt '" 


milmber. v: OO w "(SE fat 


| The rule is, 1 
D:vide the numerator by the denomina- 
tor, and the quotient is the who'e number 
equal to the given fraction, and ifany-thing 
remain put it for a numerator over the dt> 
viſor, example, _ . 


Reduce 43S © into its ws equivalent! mixt” 


$ Amber divide the PE fy w 
numerator 436 by "i 
the denominator 8 40 


and the quotient is facut 54% bt 
54 and 4. remains 
which putfora nu- » 
merator, overthe diviſor 8 the anſwcr $45. 
JF 25.f&7 mgrgent. 
$745 1 Reduce 3+7.: to a mixt number, "1 
fa cit 2 31: I - : "© 
3. Reduce | 15576 toa mixt- nyumber,-. 
facit 114. 4. 


* JT, To Reduce 4  fraFion into its 
Yor 5 terms equivalent to the feds - 


= jon given. 

The Rule is. 
1. If the numerator and devominator- are * 

hs numbers take © of the one and half of © 

the-other as often as may be and whep. 
_£ither of- them falls out to be an odd num- , 
ber, then divide them by any number that” ©"? 
" - You can difcover will divide both NBEMEY An | 
tor and. denominator without any remain- - L 
der; and when you have thus proceeded * 
as low as, You can reduce {hem then this. + 
new fraction ſo found ot ſhall be the fra- 
ton you defire, and will be in vallue equal 3 
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248 RedufFionof Chap.1g, 
to the given fr ation, example. 

1. Letit be required to reduce 1-5; into 
its loweit terms. ; 
Firſt I take the 2221 99 149 124 112 19 
half ofthe name. 33? ) 155 184 142 [21 17 
rator 192 and itis 96 then. half of the dexe- 
minator and it is 168, ſo that now it 1s 
vrougy to-2; and next to +5, and by halv- 
ins ſtill to 7+ and their half is. and now 
I canno longer ha!!, it becauſe 21 1s an odd 
number, wherefore | try to divide them by 
3, 4:5, 6, &c. and I find 3 divides them 
both without any remainder, and brings 
them.to 5 as per margert. 


So I conclude + thus found to be equal in 


t'P 2 


vallue to the given frattions 22, 

2. Whatis 4; ; inits loweſt terms ? an- 
ſwer 7, | 

3. What is 1342 in its loweſt terms ? 
anſwer |, 

There 1s yet another way more excellent 
then the former to reduce 
a fraction into its lowelt YideOugbr.cla. 
terms, and that is by ind. A1ath.cap. 7. 
ing a common meaſurer, 
P32, the greatelt number that will divide 
the numerator and denominator Without any 
remainder, and by that means reduce a fr4- 
(ton toits loweit terms at the firſt work, 


and to find out this common meaſurer, di- 
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vide the denominator by the numerator, 2} 
and if any thing remains divide your - 
diviſor thereby, and if any thing remazns 
'f| then divide your laſt diviſor by it, doſo _ 
untill you find nothing remains, thenth's. 
-| laſt diviſor ſhall be the greateſt common + 
| meaſurer,which will divide both numerator 
denominator and reduce them into their - 
loweſt terms at one wor, £} 
Example, .- 
4. Reduce +>* into its loweſt terms by - * 
a: common meaſurer. To effect which I 
divide the denominator 304 by the numera- 
tor 228 and there remains 76, then [divide + 
228, (thetirlt diviſor) by 76 (the remain- 
der) and It quotes 3 and remains nothing +. 
wherefore the laſt diviſor 76 ts the com- 
mon meaſurer, by which I divide the nume- 
rator of the given frattion, viz 228 it: 
quotes 3 for a new numerazor, then I divide 
the denominator 304 by 76 and it quotes © 
4 for anew denominator, ſo thatnow 1 bares s 
found * . equal to 457. 
| Reduce $*4* intoits loweſt terms by - 
a common meaſurer + Facit +2, 
6. Reduce -;?< 5. intoits loweſt terms ; 
by a common meaſurer facit ©; 
A Compendium. - 
Note that if the namerator and denom=: - A 
»ator of a fraition end each with a Cypher F 
M$; OF "I 


a. 7 
uy -» i 1 27 
x >... 
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a ns *y, E4LSEAS & C 


Fav 6. - 


- 


2”. or Cyphers t-en cut of-as many cypbers 
” . fromthe one as from the other and the re- 
mainmpy heures will be a frattion of the 
ſame vallue, viz. 372.5 will be found to be 
reduced to 3? by cutting of the 2 cyphers 
fromthe numerator and denominator thus, 
2 +122 and +2 will be #7 thus 2.13 S&c, 


— 


V. To find the vallue of a fraFion in 
the knows parts of Coyn,weight,&Cc. 


| The rule is. 
Multiply the numerator by the parts of 
the. next inferiour denomination that are. 
equal toan unit of the ſame denomination 
with the fradtion, then divide that product 
by the denominator, and the quote gives 
you its value, .in the ſame parts you multi- 
plycd by, and if any thing r«--aiz multiply 
it by the parts .of the next inferiour denomr- 
nation, and divide as before, do ſo till you 
can bring it no lower and the ſeveral quott- 
ents will give you'the vallue of the fra&or: 
as. was. required, and if any thing atlaſt 
remain place-it for a numerator over thc 
ſormer denomrnator, example, 


find the vallue of 324. to be: 18s. 74 TS 


1, What is the value of 2-7 |. Sterling ? 
To Anſwer this ers the nus 
merator 27 by 20 (the ſhilngs in a pound) 
the product is 540. which K divide by 29 © ? 
(the denominator) and the qÞtient is 18, . , } 
and there Remains 18 which 1 mu'tiply by © 
12 pence and the product (216) I divide 
by tne denominator 29 the quotient is 7 4. 
and 13 Remains, which I mu'tiply by 4: 
farthings, the product is 52, which I (till 
divide by 29, the quotient is 1 farthing, 
and there Remaineth 23, which I put for a 
Numerator overthe denominator 29, ſo 1 
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1 qrs. 53 as per the following operation... 
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Ks s 
27 
Multiply 20 


29) 540 (18S. 
29 


£80 
232 


Remains ( 18) 
Multiply 12 


Remains ( 13) 
Multiply -4:: _ 


29) 52 (135 
29 


mains 4 23) ; 
Re bd. 0. qrs. 
N 
Facit I 8-7 == 123 


I x lin O) 
: What is the value of 1.1, Sterl; 8: 
facit 14s, 8d, 
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3. What 1s the value of ' +27 [, Srav- 
ling 2 facit 4,5. HEE -J's 

4. Whatt SiC, weight ? facit 3 qres, 
14, 5 9% 5. 

5. What is :3* 1, Troy, weight ? facis 
4.0%, 7 PW 23 gr. 422 

6. What is 2; of a year ? Anſwer: 
299 day. 7 hour, 12 min.. 


VI. To Reduce a Compound Fra-- % 
ion to 4 ſimple one of the ſame value, - © 


What a compound Fraftion is, hath 
been ſhewed in Chap. 1. Definition 24, 
and to Reduce it to a ſimple Fration of 2 
the ſame value. 


The Rule ts, 


Multiply: the Numerators continually 
and place the laſt product for a new Nume- 
rator, then multiply the denominators' 
continually, and place the laſt product fora 
new denominator. So this ſingle Fraction 
ſhall be equal to the compound- fraction 
eiven, Example. 

I. Reduce + of + of + to a Simple -* 
Fraction. . | 
Multiply the Numerators 2, 3, and 5 
os 


"256 Tron of — < 
der: they BITE 30, is new $44 
rator; then I multiply the denominators 33 
5,. and 8 together and their product. is 120 
for a denominator, ſo the fimple Fracti- 
on is +3? and cutting off the Cyphers it 
is +} equal to +. 


3 : 
3 2 
I5 (6) 
E.3 
JT TE c— 
I 20 30 
Facit 3% or; or { 


3. What is |: of 2 of- 35 Anſwer 


'By this you may PLE how to find the 
value of a Compound Fraction, viz. firſt 


out his value by the 5 Rule foregoing. 
4. What is the value of 3. of 4 of +? 
ofa/pound Anſwer 11 5s. 3 Fs 


”, p EL > _ a” Ko 
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of 5 of 4 of '* An- 


Reduce it to a ſimple one, and then find 


bh 
_ 
1 
« 
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VII. To Reduce Fra@Ticns of uns - 


equal denominators to Frations of 


the fame value, having equal Denor 


minat ors. 


The Rnle is, 


Multiply all the denominators together, 
and the product ſhall be the Common de-- 


nominator ? Then multiply each Numera- 
tor into. all the -denominators except -its 
own, and the laſt product put for a' Nu- 


merator over the denominator fonnd out as . 


before ; So this new Fraction is equal to- 
that fraction. whoſe Numerator you mul- 
tiplyed into the Denominators. . .Do ſo by 
all the Numerators given, and you have 
your deſire. Example, 


1. Redugndhſe* + and 7 into a com-. 


mon Denomination. 


Multiply the Denominators 4, 5, 6, and” 
8 together continually, andthe product is 
960 for the common Denominator ; then'. - 


multiply the Numerator 3 into the Deno- 


minatorsF, 6, and'8, and the product 1s: 
720, which isa Numerator to'960 (found: 
asbefore) ſa 755 iscqual to the firſt fra-: 

| ction- 
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Ction ?, then proceed to find a new Nu- 
merator to the ſecond fraction, viz. 4, and 
I multiply 4 (into all the denominators cx- 
cept its own; v4%&.) into 4,6, and 8, which 
produceth 2-3 equal to f, then mu'tiply 
the Numerator 5, into the denomina- 
tors 4,5, and 8, the product is * equal 
to 5. Then multiply the Numerator 


into the denominators 4, 5, and 6, the pro- 


duct 1534; equal to { and the work is 
done, ſo that for \. 4 5 and | I have 7:*, 
37 345 and 343% 

2. Reduce +4 and ** into a common 


denominator , faciunt - 5353 3523 and 
CT 2 


$79 C0 


VIIT. To Reduce a fraftion of one 
Denomination to another. 


I, This is either Aſcending, or Deſcend- 
ing. Aſcending when a fraction of a ſmal- 
ler is brought to a greater Denomination ; 
and Deſcending when a fraction of a great- 
er Denomination is brought lower. 

2, When a fraction is to be brought 
from a leſſer to a greater Denomination, 
then make of it a Compound fraction, by 
comparing it with the-intermediate Deno- 
minatjions between it, and that you would 

| have 
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- | have it Reduced to, then (by the 6 RulE 
|Þ foregoing) Reduce your compound to 2 


| 


ſimple fraction, and the work 1s done, Ex- 


ample. 
| Queſt, 1. It is Required to know what 
part of a pound ſterling +5. ofa peny is ? 
To Reſolve ths, I confider that 1 4d. 1s 


+ © of a ſhilling, and a ſhilling is; ofa pound; 


wherefore-i 4d. is of 5 of ; of a pound, 
which by the ſaid 6th. Rx/e I find to be 
iT + 

Oueſt. 2, What part of a pound Troy 
weight is{ of a peny weight ? An{wen5 


3. VVhen a fraction is to be brought 


from a greater to a !effer denomination, then < - 2 


multip'y th: Numerator by the parts con- 
taincd in the ſeveral denominations betwixt 
it, andthat you would reduce it to, then 
place the laſt produ&t over the denomina- 
tor of the given fraction. Example, 
Qze/?. 3. I would reduce + U. to the 
Fractionofa peny ? todo which I multi- 


ply the Numerator 3 by 20 and 12 the pro- - © 
' duct is 720 which I put over the denomt- 


nator 5 it makes 2-2 of a peny, equal to 
3 | 
F * 

Queſt. 4. VVhat parts. of an ounce 
Troyis 51,? Anſwer £5 0z, 


CHAP. XX. 


Addition of Vulear 


Fractions. 


F your Fractions to be added have a 

common. Denominator, then add all 
the Numerators together, and place their 
ſum for a Numerator to the common Deno- 
minator, which new Fraction is the ſum of 
all the given Fractions ; and if it be Impro- 
per, Reauce it to a whole, or mixt Num- 
ber, by the 3 Rulc of the 19 Chap. 


Queſt. 1, Waat | is the ſum of ; 7 2, 2* f 
and 44? 

"The Denominators are equal, viz. 245 
wherefore add the Numerators together, 
012.7, 9, 16, and 24. their ſum 1s 465 
which put over the Denominator 24, it 
makes ?*;-the ſum of the given Fractions, 
which will be Reduced to the mixt Num- 
52, Þ WY 


$ + 


Chap.20 Addition of*&c. 9 
2. But if the Fractions-to be added have 
unequal Denominators, then Reduce them 
to a common Denominator, by the 7th. 
Rule of the 14th, Chap, and then add 
the Numerators togetier, and put the 
ſum over the common Denominator, &c. 
as before, 


LETIOREY OM > 


"7 


Oueſt, 2, What is the ſum of 545 +; 
and 4 ? 


The fractions Reduced to a common 
Denominator are 27.2 433 5- 43.32 and 
+4-*. the ſum of their Numerators: ts 
15300 Which put over the common De- 
nominator makes 5-22 or = equal to 
the mixt Number 3 4 or 3-7 for the ſum. 
Required, 

N 

Queſt, 3, What is the ſum of 543 45 
and i-? Anſwer 133.55, 

3, If youare to add mixt Numbers toge- _ 
ther, ' then add the fractional parts as. be-. 
fore, and if their ſum be an Improper 
Fract on Reduce it to a mixt Number, and 
add its Integral part to the Integral parts # 
of the given mixt Numbers, ard the work. *YJ 
is done, . =» 
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260 Adaition of Chap. 20. 

Queſt, 4, What is the ſum of 13 3 
and 24; ? 

Firit ad the fractions 3 and 5, ſum is 
7 -: then add this Intever 1, to 13 and 24 
their /um is 38, and put after it the fraction 
:*itis 38 {+ for the Anſwer, 

Queſt. 5. Whatisthe ſum of 483 64 
and 1303? Facir 243! 7-5. 

4, It any of the fractions to be addedis a 
compound fraction, it mult firſt be Reduc- 
ed to a Simple Fraction by the 6th. Rule 
of Chapter 19, and then add it to the Reſt 
accord ng tothe 2d Rule of this Chapter. 
Example, OD 

Lueji, 6. What is the ſum of 3. 5 and 
7of * of 5? 

Reduce * of } of 5 into a ſimple Fra- 
Ction, and it is {+ which Reduced with 
the other two, and added are 12745, 

Oueſt, 7, What isthe ſum of {5 and } 
of 4 off? An/wer 17. 

5, If the Fractions to be added. are not 
of one denom-nation, they muſt be ſo Re- 
duced, and then proceed as before. 

Queſt, 8, What is the ſum of 3 /, and 
Ss? 

Here of the given Fractions,one is of a 
pound,and the other the fraction of afhilling; 
and before you can add them together, 
you-muſt Reduce - s, to the fraction of a 

| pound 
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pound as the other is by the 8 Rule of 
Chapter 19, and it makes i; /. then 3. [. 
and -,*.;1l. will befound to be **= 1. or 3 <1. 
by the 7th. Rule of Chapter ig, and inits 
loweſt terms -; 71. by the 4 Rule of Chap- 
ter 19. 

It would have been the ſame, if (by the 
latter part of the 8th, Rule of Chapter 19) 
you had Reduced 3} /. to the fraction of a 
ſhilling, which you would have found to 
have been ©? s. which added to 4s. by the | 
ſaid 7th. Rule of the laſt Chapter the ſumis -— 
15 5.37.7 which is equal tothe ſum found as 
before, viz. 51, for (by the 5th. Rule 
of Chapter 19) the vallue of ;? 1, will be 
found co be 15s. 104, and fo will 15 5s. 
2® be found to be juſt as much. 

Oueſt, 9. What is the ſum of 31, 3s, ,- 
and i d.? Anſwer 5735, 0r-1735 1, : 
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CH AP. XXL. 


Subtraction of vulgar tra- 
&10Nns, 


+He rules in Addition for reducirg 
the given fractions to one denom- 
ration are here to be obſerved; for before 

Subtrattion can be mide, the frattons mult 
be reduced toa cominon «icnuminator, then 
Subtratt one vamerator from the other,and 
place the remainder over the common de- 
nominator, which frattior ſhall be the exceſs 
or difference between the given frattions, 
example. 

Vueſt.? "What is the diflerence between 
3 zand + * ? the given frattions are reduced to 
| and ? +, TEN Subtralt the numerator 20 
' hv the zumerator 21,and there remains 1 
wh:ch put over the denominator 28 makes 
+ for the anſwer, or difference between }, 
and -. 

Oueſt, 2. What is the difterence be- 
tween 5 and 4 of -; ? 

reduce 


Chap. 21. 
Reduce the oe fraition 5. of +; 
to a imple frattion, then _ as be- 
before the anſwer is .;; equal to/; 
2, Whena fralliew is given to F Sub. 


traited from a whole number ſubtratt the ' 


numerator from the denominator and put 


the remainder for a 2umerator to the given 


denominator, and Subtratt a unit(for that 
you borrowed) from the whole number, 
and the tes place before the frattion 
found as before which mixt number is the 
NOOR or difterence ſoug"t, example. 
Qveft. 3. Subtract from 4.8 ? 

Anſwer, £742 : forif you Subtratt 7 (the 
PUMEYALOY ) from 10 (the Jenominator) re- 
mains 2, Which put over iO 1s ;+and 1 (I 
borrowed ) from 45 reits 47, to which 
joyn 55 makes 47; for the exceſle. 

Oueſt. 4. Sabtr a(t 12 from 57 ? re- 
mains F6 --:. 

3, If it is required to Subrrat a 
fraition from 'a mixt number, or one 
mixt Number from” another reduce the 
the fradtions to a common denominator and. 
if = frattion to be Sul erated be Icſſer 
then the other, thea Srvbrradt the teffer nu- 
merator from the greater. and that 1s 4nu- 
merator for the ' common denominator : 


then S»brratt the lefſcr integra! Dar ral 


the greater, and the remaizider with 
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"204. Subtration of eo Fog 21, 


remaining fra&:07 annexedis the Cifference 
required between the two given mixt num- 
bers, examp e. 

Queſt, 5. Subtract 26* from 545 

Firſt, Subtract * viz. '; from; wiz? j 
remainder is * then 26 from * 54 remain- 

eth 28 to which annex {7 it makes 2B {7 
for the Anſwer, 

4. But if the fraction to be Subtracted is 
greater then the fraction from whence you 
ſubtract, then take the numerator of the 
Sreater fraction out of the der.ominator,and 
add the rcrnainder to tie numerator of the 
lefſer fraction, and their ſum 1s a new nu- 
merator to the common denominator,which 
fraction note, then (for the uair you bor- 
rowed) add 1 to the integral part to be ſub- 
tracted, and ſubtract it from the greater 
number, and annex the remainder to the 
fraction you noced before, ſothis new mixt 
number ſhall be the difference ſought, Ex- 
ample. 

Oreſt. 6. Subtract 14. from 29% ? 

The fractions reduced are viz, } equal 
to 3-; and 2 ; ©qual to 14, now I ſhould ſub- 
tract : 5 from - +. but I cannot therefore 1 
ſubtract 2 r from 28 reſts 7 which added to 
16 (the leſſer numerator) makes 23 fora 
numerator to 28 viz. 43, thenI come to the 
Integral parts 14 and 29 and ſay 1 that 

bor- 


& 


K 
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borrowed and 15 from 29 reſts 14 to which 


” [annexing 22 it is 1474 for the remainder or 

difference between 14.} and 295. 
u 7 OS 4 

e#:; Queſt « 7+ Subtract 36. fro 745 f4- 

cit 3752. | 

] 7 

| CHAP. XXIL. 

| 


Multiplication of Vulgar 


Fractions, 


1. F the multiplicand and multipliar are 

ſimple (or ſingle) fractions, then mul- 

tiply the numerators together for a new 

numerator, and the denominators for a 

new denominator, which new fraction is 
the productrequired. 

Oueſt. 1. What is the product of £5 by 
-2 ? Facit 55: 

For the numerator 5 and 9 multiplyed is 
45 and the denominators 7 and 11 multi- 
plyed1s 77. 

Queſt, 2, What is the product of _ 

N by 


I 
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by - reve 3-7. 

2, If the fractions to be multiplyed are 
mixt numbers, reduce them to improper 
fractions by the 1 Rule of the 19 Chap, 
then procecd as before. 

Queſt. 2. What is the product of 48; 
by 135? | 

The given mixt numbers reduced to 
mixt numbers are 48}. equal to' 33, and 
13 equal to -; now **3 multiplyed by *- 
according to the firſt Rule of this Chapter 
produceth --+4.} or 70247, 

Oueſt, 4. What is the product of 430; 
by 182? facit 53.35 or 993537. 

3. If a compound fraction is to be mul- 
tiplyed by a ſimple fraction, firſt reduce 
the compound ſraction into a ſimple fracti 
on, then multiply the one by the other as 
is taught above. 

Queſt. 5. What is the product of 14 by 
3 of So +? the compound fraction } of - 
of + reduced is , 5-3 or + { which multiplyed 

by i+ produceth -, 5% which in its lowelt 
terme is |-; for the anſwer, | 

And if the multiplicand and mwltipliar 
are both compound fractions, reduce them 
both to ſimple ones, then multiply theſe 
new fractions as before ſo have you the 


produt, 
| Queſt, 6, What is the product of } of 


2 by 4 of :,? Anſwer, 


24 Chap.22. . oulear fraFions. 26 7, 


Ire 
"er 


p, 
d) 


(9) 
10 


Yi 


- Anſw.--:; inits loweſt terms .*. 

Queſt. 7. What is the product of. } of 7. 

by of 5 5 
Anſw. 52 or; or 1n it leaſt terms 5. 

4. If a fraction be to be multiplied by a 
whole number, put under the given whole 
a unit for a denominator, whereby it will 
be an improper fraction, then multiply 
theſe fractions as before, example. 

Queſt. 8. What isthe product of 24 by 
* 2 Anſw. +; for 24 by putting a unit under 
it will be *? & *+ by produceth +; or 16. 

Qzeſ#, 9. What is the product of 36 by 
13? Anſwer *:for 29,5: | 
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CHAP, XXII. 
Diviſion of Vulgar 


Fractions. 


_ EE_ 


1, T F the dividend and the diviſor are both 
ſimple fractions, then multiply the 


numerator of the dividend into the denomi- 


nator of the diviſor and the product is a 
N 2 new 
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260 Dzvifion of Chap. 23 
new numerator, then multiply the denomi. 
nator of the dividend into the numeraror of 
the diviſor and the product is a new deno- 
minator, which new fraction thus foundiis 
che quotient you deſire, example. Q. 1, 
What is the quotient of + divided by 3 ? A, 
+ or 1. for firſt multiply is 

(5) the: numerator of the di- =) - ( 
vidend into (5) the denomi- * 

nator of the diviſor and the product (25) is 
a numerator for the quotient, then I multi- 
ply (8) the denominator of the dividend in- 
to (3) the numerator of the diviſor and the 
product (24) 1 put in the quotient for a 
denominator, ſol find 35. is the quotient 
ſought. Q. What is the quotient of :: Ole 
vided by +? A. 7 equal to in its loweſt 


terms. 
2. Bt if you would divide a Gmple fra 


Qtion by a compound, or 3 compound by a 
ſimple, fir't reduce fuch compound to a ſim- 
ple fraction, then go on,as before. Q. 3. 
What is the oe of. ; divided by 3} of 
272 ** or 3, firſt reguce 3 of - into a 
ſimp! c raQic nand i IE1S--2, by which. 3 be. 
ing divided the quotient is 4 * equal i in its 
leaſt termsto 3, And if the dividend, and 
diviſor be both compound fractions, reduce 
tnem both to ſimple fractions, then divide 
theone by the other as in Rule 1 beforc- 


SOINS, Ont ft 
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Queſt. 4. What is the quote of : of 3 
divided by } ci? 

Anſw. - 9 op - 02625 or 12; 

3. If the dividend, or diviſor, or both: 
are mixt numbers reduce them to 'mproper 
fractions, and perform diviſion as you were. 
taught before, example. C 

. 5. VVhat is the quote of 12% 
divided by 21+ ? 

Anſw. 5:5 for 123. is equal to **. and 
21+ 1s equal to 1.27 and the quote of ©! di- 
videdby 218 2s before -- 

4. HW you divide a fraction | Dy a W hole 
number, or a whole number by a fraction, 
make the whole number an improper fra- 
tion by putting an unit for a denominator 
co itas was taught in Rule 4. of Chap. 22; 
and then perform diviſion as before was 
taught, example, 

. 6.. VVhat 1s the quote of 8divi- 
ded by 3 ? 


Anſw, 7? of elſe 3) 8 (£ ori 3 
= which iS CUUR 5 1 5 3 


reto.the work is 


in the margent. 


Queſt, 7. VVnat is the QUOEC of 3 Ct- 
by 8 ? 

Anſwer. ;* as per matr- =) 3 
gent, 5 


270 'Y _  Chape24. 


CHAP. XXIV. 


The Rule of three direct 


in vulgar fractions. 


'4., R Sin the y»leof 2 in whole nambers 
ſo likewiſe in fra&1ons, you muſt 

ſee that the frattions of the firſt and rhird 

places be sf the ſame denomination... 

2. See that if any of the given frattions 
be compound, that they be reduced to ſim- 
p'e of the ſame vallue. 

3. If thereare given mixt numbers, Te- 
duce them to <a frattions by the 1 
Rule of Chap. 1 

4. Ilfany Yeh 3 terms is a whole num- 
ber _ [ten improper frattion by con- 
 ſtituting unit for its dex9mmnator. 

Having reduced your frattions as 1s dt- 
rected in the 4 laſt rules, then proceed to a 
reſolution, which is performed the ſame 
way as in whole nambers, reſpect being 
had to the rules de'ivered for theworking of 


frattions, viz., multiply the ſecond and 3 
| Fraltions 


a =, & Ta JS==Y# 
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rations together according to the 1 Rule 

of Chap. 22 and divide the product by the 

firſt frattion, according'to the 1 Rule of 

Chap. 23. and the quotient 1s the ani wer, 
Or, (which is better) 

5. Multiply the numeraror of the firik 
fration into the denorminators ol the ſecond 
and third, and the product is a new deno- 
minator, then multiply the denominator of 
the firſt frat:on into the numerators of the 
ſecond and third, and the product is a new 
numerator; which new frat#:07 is the 4th. 
proporttonal, or anſwer, which (if it is an 
improper fraction) mult be reduced to a 
. whole or mixt number by the 3 Rule of 
Chap. 19. I 

Oueſt, 1. If 3. yds. of Cloith coſt ;1. 
what will - Ws, » yds. coſt ? 

Haviog placed the given fralFrons ac- 
cording tothe 6 Rule of Chap. 10. [ pro- 
ceed to reſolution, and firſt I multiply the 
numerator of the firl fraftion (3) 1nto 8. 
and 1othe denominators of the ſecond and 
third fradtions 


and the product —=J% yds. 
v2.0 fers deno- LEES. L292 
minator, then 1 4 "x ens + 
multiply 4 the facit 189 cqualto 3_ 
denominator of I 7 


the firſt fraction 


272 The Ruleof Zin Chap.24, 
into 5 and the numerators of the ſecond and 
third frattions, the product is 180 fora 
n:merator, which numerator 180 and de- 
nommator 240 make £5? 1, for the An- 
{wer. equalto 31,or 15s. 
Leſt, 2, If 51, buy 5 yds. of Cloath, 

what will :.: yds. coſt at that rate ? 

Anſwer. :4: 1. equal to; lor 14s. 8d. f 

Oneſt, 3, If 71. coſts. what will; s, 
buy ? 

Anſwer. 31. equal to 25 |. + 

Queſt, 4. If 3 of an ell of Hollandcoſt 
+ of a pound how much will 12+ ells coſt at 
that rate ? 

Anſw. 2? equal to 251, 

[n reſolving the laſt queſtion and the two 
next obſerve the 3 Rule of this Chap. fore- 
going. 
' Queſt, 5, If, of aC. coſt 28} s. what 
will73 C. coſt at that rate ?. 

Anſw. 239;is.o0r 111, 195.74, 

Oueſt. 6. 3% yds of Velvet coſt 3.il. 
how much will 105 yds coſt at that rate. 

Anjw. 11:7 1. . 

Oueſt, 7. 1 3 yds of broad Cloth. coli 
2:1. wiat will 14+ yds coſt ? 

" Anſw. 131, 95.4. | 

In working the laſt queſtion and the 4 
next obſerve the 4 Rule of this Chap. fore- 
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Oueſt, 8. If 141. of Pepper colt 145+ 
6: d. I demand the price of 723 1.. 
, Anſwer, 3 l. 155.753 d. 
EY Oueſt. g. If 11. of Couchenele coſt: 
1 1, 5s. what will 36.7 1. coſt ? 
| Anſwer. 451. 17 5, 6d. 
Queſt, 10. If 1 yd. of broad-cloth colt 
15s. what will 4 peicescach contain 275 
yds, at that rate ? 
Anſwer, 85 1. 14.5.33 4d. 
Queſt. 11. A Mercer bought 3 pcsof- 
| filkeach peice qt. 24; ellsat6 s. 0; d. per” 
ell I demand the value of the 3 © pcs at that - 


rate? 
Anſwer. 261, 35.4 4. . 
In ſolving the 4 next queſtions. obſerve - 


the 8 Rule of Chap. 19. | 
Queſ?. 12, If + of an ounce of Silver - 
| coſt 25.1 demand the price of 11+ 1. at that 
| rate? Anſwer 351. | 
Qzeſt, 13. If 151. of gold is worth 615 
I, Berling, what is 1 grain wotth at that 
rate? Anſwer 1. d. 
Queſt. 14. If i yds. of filk is worth ? of + 
» $1, wt. is the price of 15+ clls Flemiſh ? 
Anſwer. 91.12 s. 6.4. 
Quze#Z. 15. If + of }. of a pound of Cloves - 
coſt 6 s. 2-- d. what coſt the C, weight at - 


that Rate? Anſwer, 69/. 4. 


N'5 CHAP. 25;. 


n Chap. 25. 


CHAP. XXV. 


The Rule of Three In- 


verſe 1n fractions. 


5.7 T hath bin already taught(in the 3 rule 
[| of the 11 Ch.)how to diſcover when 
the 4th proportional number(to the 3 given 
numbers )isto be found out by a Ruic of 
3 direct, and whcn by a Rule of 3 inverſe 
to which Ruie the learner is now refer- 
red. 
_ 2, When (n fractions) you find a que- 
flion to be ſolved by the Rule of 3 Inverſe, 
/:2,, When the third term is the diviſor;then 
(having reducedthe terms exaCtly according 
tothe Rules in Chap 24.) multiply. the nu- 
merator of the 3 fraions into the denoumi- 
aators of the ſecond and firſt fractions, and 
the product is a new denominator, then | 
mu'tiply the denominator of the-thyrd fra- 
Gtion into the numerators of the ſecond and 
firſt fractions, and the product is: ai:new 
apmerator, which new fraction thus found 


fa 


1Þ.2%. The Re of Three, &c.275. * 
1s the Anſwer- to the queſt'on, ; 
©-eft, 1. If 3. of a yard of Cloth that 
is 2 yds wide will make a garment, how- 
much of any other Drapery -that is ? of a: 
yard wide will make the ſame garment ? 

Anſwer. 2' yds. £2 

Oueſt. 2. Lent my frienJ 4.61. for 4 of a: - 
year how much ought he to lend me for: 
7 of ayear, 

Anſwer. 63-5. 

Creſt. 3. If 2 of a yard of Cloth that: 
1525 yards wide will make any girment 
what breadth is that Cloath when 13 yds. 
will make the ſame garment ? 

Anſwer. -;; ofa yd wide. 

Ozeſt. 4. How: many inches in length: 
of a board that is 9 Inches broad, will make.: 

a {oot ſquare ? 

Anſwer, 16. 

©zeſi. 5. If when the buſhel of wheat- 
colt 4. s. the peny loaf weigheth 104% 
ounces what will it weigh when the buſhel: 
colt '8-2-s, ? 

Anſwer. «7-5 ounces, at 

Gueſt, 6. If 12 men can mow 24.7 Acres * 
in 10; days in how many days will 6 mea: 
do the ſame ? | 

Anſwer. in 317; daycs. 


N 6. CHAP:26. 


276; Chap. 26, 


CHAP, XXVL 
| Rules of Practice. 


N the ſingle Rule of: 3 when the firſt 
of the 3 numbers in the queſtion (af- 
ter they are diſpoſed according to the 6 
Rule of the 10 ch.) nappenethto be a unit 
(or 1)that queſtion many times may be re- 
ſolved far more ſpeedily then by the Rule 
of 3, which kind of operation is common- 
ly called Practice, and indeed 1t 1s of ex- 
cellent .uſe- amongſt Merchants, Trades- 
Mmenand others, by reaſon of its ſpeedineſs. 
_ in findinga reſolution to ſuch Kind of que- 
{t10ns, 
The cheifeſt queſtion refolveable by 
Heſs brief Rules may be comprehended 
_ under the ſeven general heads or caſes fol- 
lowing (v2, ): 


by » 'F. 
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11 Of farthings under 4. 
| 2 Of pence unaer 12 
| 3 Of pence and farthings 
wie -- "rey 44 / perens _ F- - 
| %t - HL PENCE ana Jart angs | 
teger Conſiits 6 Of Pounds- 
7-Of pounds, ſhillings, pence 
Land farthings, 


q It would be very convenient for the pra- 
; | Ctical Arithmetician, to have- by heart the -- 
ſeveral products of the 9 digits multiplyed - 
by 12, for his ſpeedy reducing pence into . 
ſhillings or ſhillings into pence, which he . 
may pain by-the following Table.. 


f- 277 (12 

2 | 24. 

| p | | 4 

12 Ttmes 4 5 Sis 60+ 
6 F } TY 

Ps 

o 96 

| 9 | 108 


3- Shillings are praQtically reduced into. , 
pounds thus, viz, cut of the figure ſtand- 


ing in. the place of. units with a daſh of the... 
| Pen: 
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pen and note it for ſhiflings, then draw a 
line under the given numer and take half 
of the remaining figures 

(after the firlt is cur off) 436518 

and ſet them under the _ —— 
line, and they are fo l. 5. 
many pounds, but if 2182 18 
the laſt figure is odd, 

then take the lefler half and add 10to the 
figure ſo cut off ( as before) for ſhill ngs, as 
ft I were to reduce 43658 ſhillings into 
pounds, firſt I cut of the lait figure (8) for 
ſhillings, then I take half of the remaining 
figures (4365) thus half of 4.is 2, which 1 
put under the line, then 5 of 3. is 1, and be- 
cauſe 3 15an odd number I make the next 
fipure 6 to be 16, and go on ſaying ©. of 
16 i$8, and then 7 of 5 is 2 which is the 
laſt figure, wherefore becauſe 5 is an odd 
number I add to to the $8 I cut. off and it 
makes 18s. ſo that I find it to be 2182 |, 
185. as per #argent. 

4. It is Itkewiſe Convenient that. the 
Learner be acquainted with. the Practical 
Tables following, the firſt containing the 
Aliquot (or even} parts of a{ſhilling,the ſe- 
cond containing the Aliquot parts of a 
Pound, ; 


The 
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parts of a < 3-—04. >is < 


pound. 2—06 | | 
2—OO | 10 
| 1—=0S | | - 
| 1—00J) 4s 
Caſe 1. 


5. VVhenthe price of the Integer is a 
farthing, then take the ſixth part of the gi- 
ven Number which will be ſo many three- 
hz:t pence, andif any thing Remains it is 
farthings by the 7th, Rule of Chapter 9, 


then conſider that three half-pence is 4+ of a 5 


ſkiling- * 
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ſhilling, wherefore take the eighth parts of 
them for ſhillings, and if any thing Re- 
main, they are ſo many 3 half-pence, which 
Reduce into pounds by the 34 Rule fore. 
going. Example 67486 /. at a farthinp 
per |, Firſt I take + of 67486, and it is 
11247 three half-pence and 4 farthings, or 
1 peny, then + of 11247 is 1405 5. and} 
7 Remains, whichis 7 three half penies or 
104. which with the 4 farthings before 
make 11: and 1405 ſhillings which by the 
3 Ruleis 70/7. 5s. .Inallopol.55.114.: 
for the- Anſwer, .Secthe work following. 


d. 
E441 674064 1 h. 


—_— 


s | 11247---I 


MC 


| ———— — 
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eo | [. s, A. 
|, 170-5115 fac. 


| $ 
| q | 140l5--105 


Other 
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& Other Examples follow. 

" IE; kplba | Kats: 
o |5 | 1429 29% | s , 1063 2 175. 
| XP | i |-192-116 7 
r | | al *8---B8 facit | Fade facit 
6. When the price of the Integer is 2 


farthings, then take the third part of the 
given Number for ſo many three half-pence, 
and the Remainder (if any) is half-pence, 
then take the eighth part of that for ſhil- 
lings as before, ©. ; 


7. When thepice of the Integer is 3 | 
farthings then take halfthe given Number ; 
for three half-penigs. (and if any thing Re- 
matn it is 3 fart:ings,then take the c__— * 
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of that for ſhillings as before, &, | 


Examples. 


— 
— 


CAE IO 


4739 l. at 3 qrs. | g | $4250. at 39s. 


| 
s | 2368 g | 2712 $ 47% 
| + | 2516 Z 3315 
| I. s. | | L $s. d. qrs. 
I4—16 fait 16-1 $-0--3 fact 


Caſe 2. 


8. V'Vhea the given price of the Integer, 
isa part, orparts of a ſhilling (viz. pence) 
divide the given Number of Integers 
(whoſe value 15 ſought) by the denomina- 
tor, of the fraction Repreſenting the even 
part, and the quote is ſhillings, (allwayes 
minding the 7th, Rule of Chapter 9) 

- and thoſe ſhillings may be Reduced to /. 
by the 3 Rule of this Chapter. Example, 
Let it be Required to find the value of | 
4381, at 34. per |, I conſider 3 d. 1s 5 ofa | 4 
ſhilling,” and/438 /. will coſt ſo many 3 
- pences, wherefore I divide 438 by 4. the 
. denominator of + and the quote 1s 109 
ſhillings, and 2 Remains, which 1s 2 three 


pences or 6.4. the whole value 1s 5 !. 9-5. 
64. 
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6 4. as by the following work appeareth 


|=|4 4381. at 3d. 
ha 


| k wa 
wy —_ 
: FOLD. d. 2 
facit $5-— 9——6 
AAore Examples follow, 
of 4 d. d I, d. 
| 513574 at 6 per ME 53316 at2 perl 
Fa. Te 
facie 891, 75. pt "4 [ ft 


| 3/438 at 4 per er 11 4]638get 1 pe 
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9. If the price of the Integer be pence 
- under 72 and yet not an even part, then it 
may be divided.into even parts, and .ſo the 
parts of the given Number taken according. 
ly, and added together as if it were 5-4. ; 
whichis 3 4. and 2 4, viz. ; and = of a ſhil 
lis, firſt take 5 of the given Number, 
and then < thereof, and add them together, 
and their ſum is the Anſwer in ſhillings, 
ſtill obſerving Rule 7 of Chap, g. for the 
Remainders (if any be) then bring the 
ſhillings into pounds by the 3 Rule: forego- 
ing. Likewiſe 7 4. is; and; ſog 4. is; 
and ; and 10 d.is ; and -and 11 &4,1s , and 
: and ; of a ſhilling, as in the following Ex- 
amples, vx, EY 


Wm . ©: "39 


"4 "Sn 
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| Lu 
439 at 5 per Il: 


clls d, 
1587 at 7 per ell 


| 91.25.11 d, facit 
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A. 
417at 9 per yd. 


yas. 


208---6 
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3112--9 

50.12 5. 9 d. facit | 
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386 at 10 
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| Caſe 3. 
10. When the price of the integer is 
pence and farthings, if it make an even 
part of a ſhilling work as before, but if they 
are uneven as peny farthing, peny three 
farthings, 2 d. 1 qrs. or 2d, 3qrs. 3d, 3 
qrs. or the | ke, then firſt work for ſome 
even part, andthen conſider what part thef 
reit is of that even part, and divide that 
quotient thereby, then add them together 
and reduce them to pourds as before, ex- 
ample 34701, at 1d. 1qrs, per |, firſt [ 
work for tit peny by dividing 3470 by 12 


for 14. 1s ;-; of afſhilling, and the quote is 
2895s. 29. then I con- 
ceivethat 1 farthing is fe "OY 
- of a peny, and the Te a 1 
is vallue at 1 farthing, 289 2 
will be © of. the vallue 72.3 2 
at 1 peny and there- _ 
fo@®1 take: of 289 S.- 301 LE 
2d, whichis72 5.3 d. l. 5. de. qrs, 
2 qrs. and add them 1815 2 


= — 


together and they are | 


181. 18.54. 2qrs. as by 'the margent, 0. 
ther examples in the ſame nature follow. ' 
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Caſe 4. 


11. Whenthe price of the Integeris 2 s. 

then cut of the figure in the place of units 
of the given number, and double it for 
thillings, *and the figures of the other hand 
are pounds, example 4.36 yds at 2 s. per yd, 
cut of the laſt figure 6 and 

double it,it makes 12 {hill. 4.316 
and the other 2 figures,viz ——-——— 
43 are ſo many. pounds lo #43 I. 128. 
that their vallue is 431, 


128. AS per margent. 
12, 'Henge it is evident that (when the 
given price of the integer 1s an even num- 
_ ber of ſhillings then) if you take half of that 
(even) number oof ſhillings, and multipl y 
the given number of integers thereby,dou- 
bling the firſt figure of the product and ſet- 

| ng it a part for ſhill.the reſt of the product 
will be pounds, which pounds and hill. is 
thevallue ſought, example, what coſt 536 
-yds.at$s. per yd. ? to rcſolve which I take 
_ of 8s.(the price of a yd.) which 15.4 and 
multiply 5 36 thereby, ſaying 4 times 6 1s 
24 then I double the firſt figure 4 makes 8 
for {hill. ana carry 2 tothe 535yds. 2t 85 


next product &c.I find the 2140.85 


PEE Y A—— i ITY " 


. reſt of the product to be 214 which I note 
for 


ww FyY GO s- 
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for pounds ſo the vallue of 536 yds. at 8s. 
per yd. is 214 1, 8s. as per margent, more 


examples follow. 


5 yds. at 6 $. per MW 


P_—  — — —_— 


16 [. 16 $ facit, 
123yds at 4 5. bad 


_— _ P_—_— 


241. I2 5. facit. 
48 ellsat 8s, per ell, 


—————_—_—_—_—_—_ 


man 


190. 45. ſatit.. 
24 yas 2t 10 5. per Ja. 


420 yas. at 125. fer yd. 


282 |. facit. 


326 yas. at 14 S. þty y4. 


1 ——  — 


228 4 Ss. fact. 
48 yas. at 16 S. ptr yas 


38 'F 3 WW facit. 
g2 yas. at 18 s$.pmr yd. 


45 1.16 5. 


13. Ifthe given price of the integer is 
an odd number of ſhillings, then work firſt 
for the even number of ſhillings by the laſt 
Rule, and for the odd ſhilling take +; of 
the given number of integers according to 
the 3 Rule of this Chapter and add them 
oor and you have your defire, exam- 


ples follow, 


422 


p FT Se. he. *»  DIm—__— Mas. at 4 
| : _— — | P; as is. F<, * tes F 
% | : X | "4g : 
k | » | bo s » 
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YAS.. - Se 08 if 

422 at 3 per yard 431 at 13 

t. 4 % S, 
42——4 253 —— 12 y 
"*" DE." "} ogeany & ; 
63——6 facit 280 ———03 facit | 
( 
ells 5. ells 5. 
616 at 7 per ell 324 at 17 per {ll 
l ts L. s. 
154 —15 259——=4 ) 
25——16 7 ECP"! [ 
; | ————— —— c 
IB ——12 fact 27) Senn $ facit 
: « 
14. Except when the given price of the |; 
Integer is 5 5. for then it is ſooner anſwered |, 
. by raking of the given Number whoſe q 


value is ſought,as in the following Example. 


| bw 5. mp S. 
J 21436 at 5 per yard | z\206 at 5 per ell 


—  _——__ ww | 
| 


L905 l. facit | 1 1. 10 5. facit 


Caſe 
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15. VVhen the given price of an integer 
is ſhillings and pence, or ſhillings, pence, 
and farthings, then if the ſhillings and pence 
be an even part of a pound divide the giv- 
en number of integers whoſe value you 
ſeek by the denominator of that fraltiow 
repreſenting thateven part, as for example, 
what is the price of 384 yds at 6 s. 84. per 
y4. ? here Iconſider that 6 s. 84.15; of a 
pound wherefore I divide 384 by 3 and the 
quote 13 the anſwer wvz, I; 
128 /, ſo that 384. yds. J | 
at 6.8. 8 4, per yd. a- | 
mounts [to 128 /, per 
margent, {lll obſerving the 7 Rule of the 
9 Chap. 


324 


128 {., 


More Examples follow. 


» 


| t | 438 ells at 65.84. |; | 433 yds. at 2 5. 6d. 


TC——_—__——— c -- ____  . 


| $4 1.25.6 d. facit 


| {14 [. facit 


625 4t Z&.4 04. 1 [726 yds at is. 8 a* 


I2 


? —— .—_ _ — - 4 —— _— — 


b | 871. 10S. facit. | | 60 1. Io 5: facet 


O 2 16, VVhen | 
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16, When the given value of the Inte- 
ger is ſhillings and pence, and not an even 
part of a pound, yet many times it may be 
divided into parts (viz. 65s, 6 4. Is 45, 
and 2 5. 64. for the 4.5. work according to 
the 12 Rules foregoing,and for the 2 5. 6 4. 
take the cighth part of the given Number 
and add them together their ſum 1s the va- 
lue Required.) 

So 8 5. 64. will be divided into 6 5, 
and 2s. 64, and the price of the given 
Number may be found out as before, &c. 
Examples follow. 


\ 


ads. 5: ';d. | [alk 
| (386 4t 8-8 s, 540 at \ ns. 4 89M 
| +1280, 13--4 2 | 540. OF. 
*...3} 36---I2--O | 90---O 


_ 
| I167 l.5 5.4. 4.facit| 1144.1. © 5. facit 
ells $:. @ RE. 6 -& 


427 at 8.--6 [a 's 386 at 14--8 


s, 3H 
6 [128 I, 2--0  |8|i541. $---0 
Y $ 3-----7---0 | [12 8---- I 3-4 

| 1181 I. 95.6 a.facit| [2831. 15, 4, fac 


17. Whenthe piven price of the Inte: 
ger is ſhillings and pence, and you cannot 
Readily divide them according to _ 

I le 
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Rule 'then multiply the given Number 
whoſe value you ſeek by the Number of 
ſhillings in the price of the Integer, ard 
then for the pence, work by the 8th, Role 
foregoing, then add the Numbers toge- 


ther, and their ſum 1s the value ſought in- 


ſhillings ; as for Example, what is the va- 
lue of 392 yas. at6 5.94. peryard? Here 
6 8. 94. cannot be made any' even part, 
nor indeed can it be divided into even parts 
of a pound, wherefore I multiply the given 
Number of yards 392 by 6 for the 6 5. the 
product is 2352 ſhillings, then for the 94. 
I divide it into64. and 34., and work for 


them by the 8th, Rule foregoing, and at 
lat add the ſhillings together they make 


25465, and by the 3 Rule they are redu- 


cedto 132 1,65, the value of 392 yas. at 


6 5. 94. per yard. Seethe work following. 


+ [< 6] 
— 
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Q 


—————————————_—_— de n= 0 


26416 __ 
| | 1320, Gs. facit 
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Other Examples follow. 
190: 15 op = | ells $- @. 
| 5,1 480 at 4-ho. | 5. | 732 4f 12-7 
| | 240 | | 244 
; 360 | 183 
Ort {© Pb one 
| 123210 921]1 


- is [, facit, NO 4601, 11 s. facit 


18, When the piven price of the Inte- 
ger is ſhillings, pence, and farthings, then 
multiply the given number of Integers by. 
the Number of ſhillings contained in the 
value of the Integer, and for the pence and 
farthings follow the 1oth, Rule of this 
Chapter | 


E xam- 


o B'S 2h - 


of Chap. 26, Rm my 


Pragice: 


Examples, 
Jas. * $. d. | | ells $; i 
5, (438 at 8-6} _ 370 at 14-2}, 
: 813504 [7480 
| 4] 219 4,  $. [370 ] 
j" ES. Be I4;5180 4, 
375l0--45 t G6 I----»8 
facit 187 l. 105, 44,5 | Y gc: + 
= Jon. => ky 
526149: 4 
| fac.2631.4.1.94, % 5 
|. | els $; #5 | | ofls ES us 
| 5.1136 at 9 -2, VE: [431 at 2----4ib 
| 911224--0 4, [= > 1862 | 
s _—_ Ot Mi a. 
[IH In 7 Sue 
[12512-4 1 [02]3----7 


facit 62/. 125, 44, 


19. When the given value of the Inte- 
ger is pounds, then multiply the Number: | 
of Integers whoſe value is ſought pres 
price of the Integerand the produdt is the: / 
Anſwer 1n a pounds. 


ies. C717, 3.4 Fact 
Caſe 6, 
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Examples. 
« 4<& Tx bo 
424t 2 fer C, 13 at 8 ptr C. 
841. facit | 104 |. fact 
Rt | 6” [SEAT 2 
Zo at Zftr Ce [ 48 at 12 er C.. 
— ——_— | 
col, facit | 576 |. facit. 
Caſe 7, 


20. Ithe price of the Integer 15 pounds 
and ſhillings, then for the pounds work as 
In tiic lat Rule, and for the ſhillings as in 
the 12 and 13 Rules before going ; then 
add the Numbers produced from them ÞJ 
both, and the ſums the value ſought. 


 Exam- 


now narrond; at the a 


: —_ 


, | Chap.26. _ Rules of Praftice, 297 7 
Examples. 
'» BET A F, | groſs |. $. 
a5-at- 24 82 at 4 ——19 
92 S. 328 
Wemm- 4 0 
101, 45. facit 353 1. fact 
| 
£Yoſs c $, roſs be $, 
58 3— 7 | 26 ut 3 — 15: 
174 S, 78 
17 ——8 18 — <4 
2----18 SES 
194 {6 5. factt || 97 1, 10 s. facit 


27. When the given price of an Inte- - 


ger conſiſts of pounds ſhillings and pence, 
with farthings, then work for the ſhill:ngs 


pence and farthings firſt, according to the ©. 
18. Rule of this Chap and finde the-total + | 


vallue of the given number, as it there 
were no pounds,then work with the pounds” 


according to the 19 Rule of this Chapter, . 


and add the numbers.thus found, and their 
ſumis the total value Required. 
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Examples of this Rule follow. 


C. FO © | C. 23 RIF » 
213 at 13542. 37 at 3-- -- 197 = 
639 1296 d, 

213 | 19---6 
OI ON >. 
2709 d. ES 

Jo Z  _ 

RE [3215-45 
284]8-----10. 1 161, By. 

—— [111 
14.2 , Wo. 
213: \1271,85.44,7 Powe 

— — gYofs 4 

 35F0. 85. 104.7; facit] 48 at Grqwntk 
1 240 
groſs = £0 4.8 
416 af 2:- -9--37, Mis oe 
Ke 720 
ns. 16 
26 p 
= CLOSETS 
1930. 14.5. |- 38---6 
= 6. Fd ny 
3025/1. 14s. facit [182 1.6 5.facit 
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22, When thereis given the value ofan; * 

Integer,and it is required to know the value- 

of many ſuch Integers together with or 7 

or * oian integer, then firlt (by the former: 

rules)find out the value of the given number- 

of integers and theu for 5 of an Integer take. 

z of the given value of the Integer, or for. 

: take | of tie given value of the integer, 

and for 3. firit take {of the given value,and-: 

then ; of chat {, ſetting each parc under- the: 

precedent, then addingthem together their. 

ſum will be the Required value of the Inte=- 

gers and their parts, Example, what is the - 

value of 116;-yds.at 4.5. 6 4. per yard? To- 

eive an Anſwer, firſt I work for the value: 

of 116 yds. by the 15 

Rule foregoing, and yds. r. #4. 

then for the yard I 119 4 4— 

take © of 45,6 4, which 116 125. 


$25: 3 4. and add to __—_ 


the Reſt found as be= F702 Tan 
fore,then adding them 

together, I figd the total value of 116; yds. 
at 45. 6 4, per yard toamountto 261, 045;. 
3:4, as by the workin the Margent. 
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Other Examples follow. 


324; yds.at 41.104d, | 720! yds.at 6 5,80. 
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rag : 2401. 35.4 4, facit 


108 
I--2:, d. 


I 517 


"= gig 9. 3 
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781.7 5.27 d facit. 
Ct he” 0,.fo 
2283 ells at 125.11 4, 28 J I144t1 10 fer C. 


a——— —-— or—o———_ ons BY ww _ 


2735 m— 
7 
76 00 185. 

S7 7 $. 6 Ad. 

6 $5 4, 35.94 


147 14. 5.8; a. fac. 


Many more queſtions may be ſtated, and 
ſeveral other rules of practice may be 
ſhewn according to the method of divers 
authors but what have been delivered here 
are ſufficient for the praCtical Arithmetici- 
caſes whatſocver, 
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CHAP. XXVIE 
| The Rule of Barter. 


2: Yhaner is a Rule amongſt Merchants . 


which ( in the exchanging of one-* 
Commodity 5 another) informs them ſo . 
to proportion their Rates as that neither 


may ſuſtain loſle. 


2. To reſolve queſtions in barter, it will 
not -be difticu't to him that is acquainted 


with the Golden Rule, or Rule of 3, it be- 
ing altogether uſed in reſolving ſuch que- 


{t ons. 


Queſt, 1. Two Merchants, viz. A and, 
Bbarter, A hath13C. 3 qrs. 141. of Pep- 
perat2l. 16s. per C, and B hath Cotton 
at 9d. per |. I demand how much Cotton 


B muſt give A for his Pepper ? 
Anſwer, 9 C. 1 qr. 


Firſt find by the Rule of 3 how much the 


Pepper is worth, ſaying 


If i C. coſt 21. 16s. what will 13 C. 3 


qrs, 141. coſt. 
Anſw.. 381, 178. 


___—_—— ——_—_— —_ Ro ” 
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Secondly by the Rule of 3 fay, if 9d. 
buy'1 1. of Cotton how much will 38 1, 
17s. buy? 

Anſwer, 9+ and ſo much Cotton mult 
B giveto Afor 13 C. 3 qrs, 141. ofpepper 
at 21, 16 s, per C. when the Cotton is 
worth 9d. per l. 

Oueſt, 2. Two Merchants ( A and B) 
barter, A hath Ginger worth 1 |, 17 s, 
4.9. per C. but in barter he will have 2 1. 
16 5s. per C. B. hath Nutmegs worth 5 1. 
12 $, per C, now I demand how Bmulſt rate 
his Nutmegs per C. to make his gain in 
barter equal to.that of A ? 

Auſwer, 8 1. 8s. 

Say by the Rule of 3 if i]. 17 $. 4d. re- 
quire21, 16s, inbarter what willy l. 125. 

require in barter ? 
- Facitt81.8s, 

QOueZ$t, 3. A andB barter, A hath 120 
yds of Broadcloath worth 6s. per yd.but in 
barter he will have 8s. per yd. B hath ſhal- 
loon worth 4.s. per yd. Now I demand 
how many yds. of {hal!'oon B mult give A 
for his broad-cloth making his gain in bar- 
cer equal tothat of A? 

Anſwer, 180 yds, of ſhalloon, 

Firlt (as in the laſt queſtion )) find. out 
how B. ought to ſell his ſhalloon in; barcer, 
viz.fay If 6 s.require 8s. what will 4 s.re- 
quits Anſw. 


< " 

. "2 . _ 
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Anſwer. 55.4 d. | 
Thus you ſee that B muſt ſell his ſhal- 


Toon in barterat 5 s, 4.4. if A fell his broad- 


clothat$s. per yd. 
It remaineth now to find how much ſhal- 


loon. B mult give for 120 yds. of broad- 
cloth, which after theſame method uſed to. 
reſolve the firſt queſtion of this Chap. is 
found to be 180, and fo many yds of fhal- 
loon muſt B give A for the 120 yds. of 


broad-cloath. 


Queſt. 4. AandB bartered & had 14 C,. 
of Sugar worth 6d. per |. for which B cave 
him 1 C; 3 qrs. of Cinnamon, I demand 
how B rated-his Cinnamon per |, ? 

Anſwer 4.s, per pound. 

Queſt, 5, A and B barter, A hath 4 
Tun of Brandy worth, 37 |. 16s. ready: 
mony, but in barter he hath 5o .8s. per 
tun, and A giveth B 2: C. 2 qrs. 11=1, of 
Ginger for his 4 tun of Brandy, I deſire to 
know how B ſold his Ginger in bartey per 
C. and how much it was worth in ready 
mony ? 

Anſwer, For g 1.6 s. 8d. in barter, and 


| .itwas worth 71. per C. ready mony. 


Queſt. 6. A and B, barter A hath 320 
dozen of Candles at 4. s. 6d, per. dozen, 


_ for which B giveth him 301. in money, and 


the reſt in Cotton at. 8d, per I, I demand 
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2309 RKules-of PraFice, Chap. 28 
how much Cotton he muſt give him more 
then the 301. ? 

Anſw. 11C. 1qr. ; 

Queſt. 7. Aand B barter, Ahath 608 
yds. of broadcloth worth 14 s. per yd. for 
which A giveth him 125 /.12 s.ready mony 
and 85 C, 2 qrs, 24. |, of Bees- wax, now l 
deſire to know how he reckoned his-Wax 
per C.? 

'Anſwer. 41.13.44. per C. 
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CHAP. XXVIIL 


Gain. 


Queſt, I, A Merchant bought 436 yds 
A of broad-cloth for 8 s. 6d. 
per yd. and ſelleth it again at 10s, 4d. 
per yrd. now I delire to know how much 
he gained in the ſale of the 436 yds ? 
Anſw. 391. 195, 4d. 


Firft find ont by the Rule of Threeor 


Practice 


Queſtions in Loſſe and 


r 


4 my SA 
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Practice how much the Cloth coſt him at 
85. 6d. per yd. viz, 185 1.6 5, then by the 
ſame Rule ind out how much he fold it for 


viz.,22.5 1, 5 5. 4.4. then ſubtract 185 /. 65. 


which it colt him,from 225 /.5 5. 4 d. which 
he ſold it for, and there remaineth 391, 19 
5. 4 4. for his gainin the ſale thereof. 
Otherwiſe it may ſooner be rcſolved 
thus, firſt find out how mucti he gained per 


yd, viz, ſabtraft $ 5, 6 4. which he gave per 


yd. from 10 5. 4 4. which he ſold it for per 
34. the remainder is 1 5. 109, for his gaines 
per y4. then ſay, 

If 1 yd gain 1 s. 104. what will 436 yds. 
gain? Anſwer, by the Rule of three is 
391. 195. 4d. as was found before. 

Queſt. 2. A Draper bought 124 yds. 
of Holland cloth, for which he gave 31 /. 


| Tdefire to know how he mult ſeil it per yd. 
to gain 101.65. 84, in the whole ſale ofthe 


124 yas ? anſw.at6 5.84. per yd. 
Add the price which it coſt him, (viz. 
31/.)to his intended gain (viz. 101, 65:8 


 4.)theſum is 41. 6 5. $4, then ſay. 


If 124 yds require 411.65. 8 d, what 
will 194. require? by the Rule of Three 
I find the anſwer 6 5. $4. 

Queſt. 3. A Grocer bovght 3 C. 1qrs. 
14 1. of Cloves which coſt him 2 5. 4 d. per 


4. and ſold them for 52 I. 14 s. I defire to. 
know 
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206 TLofſſjeandGain, Chap.28, 
know how much he gain'd in the whole ? 
anſwer 81. 12 5. 

Queſt, 4. A Draper bought 86 Kors 
for 1291. I demand how he niuſt ſel! wie: 
per piece to gain 15 /.in laying out 100 /. at 
that rate? anſwer 1 1.14. 5.6 d.per piece,for 

As 100 .isto 115 /. ſos 129 /.to 148 
6.73 
So that by the proportion above, I have 
found how much he mult receive for the 86 
Rerhſies to gain after the rate of 15 /, per C. 
then to find how he mult ſell them per piece 
I ſay. | 
As 86 pieces isto 1481. 75. fois 1 piece 
co 1 4. 14.5.6 4, which is thenumber ſought. 

Oueft. 5. A Grocer bought 4+ C. of 
pepper for 15 /. 145.7 4.aad ( it proving 
to be damnified)is willing to loſe 12/7, 105. 
per C, I demand how he mult ſell it per 1. ? Þ 
anſwer 7 d, per l, 

_ Subtract 12/. 105. the loſſe of 100 /. 
from!l. and there remains 87 /. 10 5s, then 
{a 

* 100, is to 871. 10 5. ſois15 l. 17 5. 
. 4. 4.to 13 L.17 5. 84.ſo much as he muit ſell 
it all for to loſe after the rate propounded, 
then to know how he mult ſell it per 1, 
ſay. 

'As13 1. 175. 64. 18 t04; C, fois 1, 


to7 4d. 
Queſt 
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Chap. 28. TLofſe and Gain. 307 
Queſt. 6. A Plummer ſold 10 fod- 
der of Lead (the fodder containing 19: 
C,) for 204 5. 15 5s. and gained after the 
rateof 121. 10 5. per 1001. I demand how 
much it coſt him per C.? anſwer 18 5. 84. 

To reſolve this queſtion add 127. 10 5. 
(the gain per C.)to 100 /.and it makes 112 
[, 105. then ſay. 

ASI121, 105.15toloo!.ſois2047, 15 
s, to 182 1, 

Which 182 1.15 the ſum it coſt himin all 
then reduce your 10 foaders to half hun- 
dreds and it makes 390, then ſay 

As 390 half hundreds is to 1 $21. ſois 2 
halt hundreds to 18 s. 84. the price of 2 
half hundreds or one C. weight and ſo much 
it ſtood him in per C. 

Queſt. 7, A Merchant bought 8 tuns of | 


| Wine, which being ſophiſticated he ſelleth 


for 4.00 l.and loſeth after the rate of 12 }. in 


receiving 100 /, now I demand how much 


it colt him per cur ? and how he muſt ſell 
it per gall, to loſe aſter the ſaid rate * an- 
ſwer it colt 56 /. per 247, and he mult ſell ic 
at 35. 114, 2:7 qrs. per gallon to loſe 121, 
in receiving 100 /. 

Toreſolve this queſtion I conſider in the 
firſt place, that in receiving 100/. he loſeth 
12 1, therefore 100 comes itn, for 1121. laid 
out, wherefore to find how much he Jaid 
out for the whole I fay a 


«4 «Sad - = 
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As 100 /. is to 112 fois 400!. to 448 /. 


and fo much the 8 tun coſt him, then to find ' 


how ich it colt per tun, I ſay 
 AsB8ist0448/, ſais 1 to $67. the price 
it CO!t per tun, 

Now to find how he mult ſeilit per gall. 
reduce the 8 :4n5 into gallons they maize 
2016, then ſay 

&$ 2016 gall. is to 4001. ſo is one gall. 
to3s. 114. 27 qrs, the price he mult ſell 
it per ga{lon to loſe as aforeſaid, 
 _ Queſt, 8. A Merchant bought 8 tuns 

of Wine, which being ſophiſticated he is 
willing to ſeil for 400 1. and loſeth 12. in 
laying out 300 /. vpon the ſame, now Ide- 
- mand how much it colt him per run ? 

Here I confi3er that for 100 /. laid out 
he receiveth but $87. therefore to find what 
the 8 tuns coſt him I ſay 

ASS8$ /. to 100 1. fois 4001. to 454: 
the price it all coſt him, then to find how 
much per tun I ſay 

ASS is t0454.,- 1. ſo isone to 56:7 Or 
56/. 165, 4.4. 155 qrs, pertun, 
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- CHAP. XXIX. 


Equation of Pay- 


ments. 


ah * 7m of payments, is that Rule 
amongſt Merchants whereby to re- 
duce the times for payment of ſeveral iums 
of money to an equated time for the pay- 
ment of the whole debt without dammage 
to Debtor or Creditor, and 


The Ruie is 


2. Multiply the ſums of each particular 
payment by its reſpective time, then add - 


the ſeveral products together and their ſum 


divide by the total dett, and the quotient 
thence ariſing is the equated time for the 


payment of the wole debr, Example. 


Oueſt 1, 
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* 2001. multiplyed by 12 months 5-———— 2400 


of 130 1. whereof 501. is tobe paid at 2 
months, and 5o /. at 4 months, and the 
reit at 6 months, now they agree to make 
one payment of the total ſum, the queſtion 
is what is the equated time for payment 


without dammage to debtor or creditor ? 


To reſolve this queſtion I multiply each 


. payment by its time, v:z. 


go l. multiply?d by 2 months produceth 100 
50 l, multiplyed by 4 moneths produceth —— 200 
30 L. multipliyed by 6 months produceth - ——180 


— yy 


Toe ſum of the produtts is» 


Then I divide 480 (the ſum of the pro- 
ducts) by 130 (the total debt) and the quo- 
tient is. 3} months for the time of paying 
the whole debt, 

Quelt. 2. A Merchant hath owing him 
10001, to be paid as followeth, viz. 600 /. 
at 4 months, 200 /, at 6 months, and the 
the reſt which is 2007, at 12 months; and 


— 480 


he agreeth with his debtor to make'one 
payment of the whole, I demand the time 


of payment without dammage to debtor or 
Creditor ; 


600l. multiplyed by 4 months is — —— 2400 
200 l. multiplyed by 6 months 5 —— ——- 1200 


The ſum of the produfts is 


310. Equation of Payments, Chap. 29. 1 
Queſt. 1. Ais indebted to B in the ſum 


- 
a# 
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and the ſumof the products (6000) divid- 
ed by. the whole debt 1500 /.quotes 6 mon. 
for the time of payment of the whole debt. 
3. Thetruth of this Rule is thus mani- 
feſt, 1f the intereſt of that 
money which 1s paid (by Th? proof of the 
the equated time) aſter.it _— EZ#GFO08 
1s due, be equal to the in- of Payments. 
tereſt of that money 
which ( by the equated time ) is paid fo 
much ſooner then it is due at any rate per 
C.then the operation is true, otherwiſe not, 
example. In the laſt queſtion 600 /. ſhould 
have been paid at 4 months but it is not dil- 
charged till 6 months (that is 2 months af- 
ter it is due) wherefore its intereſt for 2 
months at 6 per C. per annumis 61, ang then 
2004. was to be paid at 6 months which 1s 
the equated time for its payment,therefore 
no intereſt 15 reckoned for it, but 200 /. 
{hould have been paid at 12 mon, but it is 
[to be paid at 6 months which is 6 months 
- {ſooner then it ought, wherefore the intereſt 
 ![of 200 I. for 6 months 1s 6 1. ( accompting 
6 |. per Cent. per annum) which is equal to 
the intereſt of 6007. for 2 months where- 
fore the work is right. 
| Queſt. 3. 4 Merchant hath owing 
him a certain ſum to be diſcharged at 3 * 


equal payments viz, - at. two —_ « 
| our 
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four mon. and; at 8 mon. the queſtion is 
what is the equated time for the payment of 


the whole debt ? 
In queſtions of this nature (viz. where 


the debt is divided into equal or unequal 
parts) each of the parts is to be multiplyed 
by its time, and the ſum of the products is 
the anſwer 

* multiplyed by 2 mon, produceth + 

3 wultiplyed by 4. moneths produceth 1 

- multiplyed by 8 months produceth 2+ 


The ſum of the prodults is 42 
which is 4+ months for the equated time of 


' payment. 


It inſtead of the fra&ions (repreſenting|, 
the parts) you had wrought by the num- 
bers themſelves (repreſented by thoſe 
parts) according to the firſt and ſecond, ex- 
amples, it would have been the ſame an- 
ſwer, as ſuppoſe the debt had been go /. 
then + of it is 30/7. for each payment, v:z. 
at 2,4 and 8 months, then _ 

zol. multiplyed by 2 mon. produceth 60 |\ 
30l. multiplyed by 4. mon, produceth 120 | 
301. multiplyed by 8 mon. produceth 240 


The ſum of the produtts is 420. 
which divided by go ( the whole debt 
quoteth 4: or 4.3 months as before. 
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Queſt. 4. A Merchant oweth a Sum of + 
money, to be paid : at 5 Months, and ; at 
$ Moneths, and { at 10 Moneths, and he 
agreeth with his Creditor to make one to- 
tai payment; I demand the time, without 
damage to Debtor or Creditor? Work as 


in the laſt Queition, a:d you will find the 
Anſwer to be 7 Moneths. 

Queſt.5. Ais indebted to B 640/, where- 
of he is to pay 4e!. preſent money,and 3509/. 
at 3 Moneths, and the reit ( viz, 250/. ) 
at 8 Moneths, and they agree to make an 
Equated time for the whole Payment, now 


I demand the time ? 
In Queſttons of this Nature (viz. wher 


Elthere is ready money paid ) you are (in 


1- 
ſe 
© 


Multiplying) to neglect the money that is 
to be paid preſent, and work with the reſt 
as 1s before directed, and Divide the ſum 
jof the Products by the whole Debt, and 
the Quote is the Anſwer - for here 40/. 1s 
to be paid preſent, and hath no time allow- 
ed, and according tothe Rule it ſhould be 
Multiplied by its time, which is (0) there- 
fore 40 times © is o,, which neither aug- 
menterh nor diminiſheth the Dividend; 

herefore (to proceed according to di- 
rectian ) I ſay, 
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39D by 3 Moniths, Drodnreth mm == 1080 
2 50 Vy & Montths, Prodncith ——— ———— Z000 
' The Sum of the Produtts Is ———— ——— 3050 


which Divided by. 640, the whole Debt, 
the Quote is 4 {© Moneths, the time of 
payment. 

neſt 6. A is indebted to B ina certain 
Sum, ; whereof is to be paid preſent mo- 
ney, + at 6 Moneths,, and the reſt at 8 
Moneths ; now I cemand the Equated time 
for the payment of it all ? 

Anſwer, ;-' moneths is the time of pay: 


Saeſt, 7. A is indebted to B 120] 
whereof 2 is to be paid at 3 moneths, { a 
6 moneths.and the reſt at 9 moneths; what 
is the Equated time for the payment of the 
whole Sum ? — 

Anſwer. At 6 © moneths. 

Queſt. 8. Ais indebted tro B 4.201, which 
1s due atthe end of 6 moneths; but A ii 
willing to pay him 140/. preſent, provi 


ded he can have the remainder forborn ſi 
much the longer to make SatrsfaCtion fo! 
his kindneſs, which is agreed upon, I de 
fire to know what time ought to be alotte: 
for the payment of the 2801. "remaining! 
To reſolve this Queſtion, firſt, find ov 
What is the Intereſt of 140/, for the time 
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was paid betoreit was due, at 6 per Cert. 
( or any,other rate ) (v:z. 6 moneths) and 
you will find it to be 41. 4 5. Then it is evi- 
dent that the remaining 280 /, muſt be de- 
tained ſo much longer than 6 moneths, as 
the while it may eat out that Intereſt, viz. 
41. 4 5. which is thus found out, viz. Firit, 
ſee what is the Intereſt of 2801. for a 
moneth, or any other time ; but here we 
will take one moneth} and its Intereſt for 
one moneth 1s 28 s. 

Then by the Rule of Three ſay, 

As 285. 1sto 1 moneth, ſo is 347, to 3 
moneths; ſo that the 2804. remaining mult 
bekFpt 3 moneths beyond its firſt time of 
payment, ( viz, 6 moneths) which added 


thereto, makes 9 moneths, at the' end of 
- which time 4 ought to make payment of 


the remainder. 
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CHAP. XXX. 


% 


Exchange. 


SE # HE Rule of Exchange informeth 

TFT Merchants how to Exchange Mo- 
neys, Weights, or Meaſures of one Coun. 
trey,into (or for) the Moneys, Weights,or 
Meaſures of another Countrey, and when 
the Rate, Reaſon, or Proportion betwixt 
the Money, Weights, or Meaſures of 
different Countreys is known, it will not 
be difficult for the Practitioner that is well 
acquainted with the Rule of Proportion 
( or Rule of Three ) to ſolve any Queſtion 
wherein it is required to Exchange a given 
quantity of the one. kind, into the ſamc 
value of another kind. 

2, In Queſtions of Exchange, there is 
always a Compariſon made between the 
Coyns, &c. of two Countreys (or kinds) 
or of more. 

3. In Queſtions where there is a Com- 
pariſon made between two things ( whe- 
ther they be Moneys, Weights, &c.) of 
digerent 
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different kinds { or Countries) there may - 


be a ſolution found by a fingle Rule of 3, 
as may appear by the following Exampte. 

Queſt.'1., A Merchant at London deli- 
vered 3701. Sterling, to receive the ſame 
at Paris in French Crowns, the exchange 
3: French Crowns per pound Sterling, L 
demand how many French Crowns ought 
he to receive ? 


In placing the Numbers obſerve the 6 
Rule of the 10 Chapter, which being done; 


ths given Numbers will ſtand thus, 
l CYOWNs. l. 


I __— * - Z70 


and bging Reduced acc -ordino to the ic Rules: 


of the 24 Chapter, will /tand thus, 
l. Crowns, {. Crowns. 
As 3 i to +; lots *'2 $0: 12335 
So that I conclude he ought to Receive 
1233+ French Crowns at Parts for his 

3701, deliveredat London, 

veſt, 2, A Merchant delivered at Am- 
fterdam 5871. Flemiſh, to receive the va- 
lue thereof at Naples in Ducats, the ex- 


change 4.4 Ducats per /, Flemiſh: I demand: 


how many Ducats he ought to receive ? 
The Proportion is as followeth, 


Ducats. £; Ducats, 


As L is to =f ſois i=} to 28177. 


Sol find he ought to receive 2817} Du- 
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cats at Naples for the 587 1. Flemiſh de- 
ivcred at Amſterdam, 

Breſt, 3, A Merchant at Florence deli- 
vereth 3478 Ducatoons, to receive the va-z 
luc at London in pence, the exchange 53 © 
pence Sre-ling per Ducatoon; I demand 
how much Srerling he ought to receive ? 

The Proportion for Reſolution is, 
Ducate, d. Ducats. d. 

AS. 1Sto''.*.7. fo is 373 to'186073 
which is equal to 7751. 6: for the An- 
ſwer. | fr 
I might here ( according to the Cuſtom 
of Arithmetical W riters) lay down Tables 
for the Reduction of Foreign Coyns to 
Engliſh ;, but by Reaſon of their Initability 
( for they continue not at a conlitant ſtand- 
ard, as our Sreriing money doth, but are 
ſometimes raiſed, and ſometimes depreſ- 
{cd ) I ſhall forbear. 

4. When there is a Compariſon made 
between more than two diflerent Coyns, 
Weights, or Meaſurcs, there ariſeth or- 
dinarily two different caſes from fuch a 
Compariſon, | 

1, Whenit is Required to know how 
many Pieces of the fir{t Coyn, Weight, or 
Meaſure are equal in value to a known 
number ef Picces of the la!t Coyn, Weight, 
or Meaſure, 


2, When 
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2, Whenit is Required to fin! out how 
many Pieces of tne lalt Coyn, W eight, or 
Meaſure are equal in value to a given num- 
ber of the firit ſorr of Coyn, Weight, or 
Meaſure. 


An Example of the firſt Caſe may be 
thu, V1Z. 


+ 


Queſt, 4. if IFO Pence at Lonacen are 
equal to 3 Ducats at /Vaples, and 4* Du- 
cats at Naples make 34; Shillings at Bru/- 


ſels, then how many pence at London are 


equal to 138 ſhillings at Bruſſels! Facit 
960d, 

This Queſtion may be Reſolved at two 
ſingle Ruies of Three; for firſt I ſay, 

Lt 3 Ducats at Vap/es make 150 pence 
at London, how many pence will 4.* Du- 
cats make ? 

Anſw, 240 pence, 

By the fore-going Proportion we have 
diſcovered, that 44 Ducuts at Naples make 
240 pence at London : And by the Tenour 
of the Queſtion we ſee that 4+ Ducats at* 
Venice make 34: ſhillings at Braſſels,there- 
fore 2.40 pence 2t London are equal to 34; 
ſhillings at Br»ſſels, (for the things that are 
cqual to one and the fame thing, are alſo 
equal to one another, ) wherefore we have 


220 Exchange. Chap. 3o. 
a way laid open to pive a ſolution to this 
Queſtion by another Single Rule of Three, 
whoſe Proportion 1s, 

AS 34; ſhillings at Bruſſels is to 240 
pence at London; ſo is 138 ſhillings at 
Bruſſelsto 950 pence at London, which 1s 
the Anſwer to the Queſtion. 


An Example of the Second Caſe may 
berths, V1Z. 


Oueſt. 5. If 4ol. Averdupoize weight 
at London is equal to 361, weight at Am- 
fterdam; and gol. at Amſterdam makes 
1161. at Dantzick, then how many pounds -| 
at Dantzick are equal to 1121, of Aver- 
dupois weight at London ? | 

Anſwer. 1293+ pounds at Dantzick. 

This Queſtion is likewiſe anſwered at 
two ſingle Rules of Three, viz. Firſt, I 
jay, 

As 361. at Amſterdam 1s to 401, at Lond. 
So isg0/l.at Amſterdamto 100 |. at Lond, 

And by the Queſtion you find that gol. 
at tmfterdamis 1161, at Dantzich; and 
therefore 1001, at London's likewiſe equal 
thereunto, wherefore again I ſay, 

As 1001. at London isto 1161, at Dart. 

So is 1121, at Londonto 129:+ at Dart. 


ww 
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By which I find that 1127+ |. at Dane 
zick, are equalto 1121. Averaupors weighs 
at Loxaon. 

. There isa more ſpeedy way to Re- 
ſolve ſuch Queſttons as are contained under 
the two Caſes before mentioned, laid down 
by Mr. Kerſey in the third Chapter of his 
Appendix to Mr. Wingates Arithmetick, 
where he hath given two Rules for the Re-- 
ſolution of the Queſtions pertinent to the 
two ſaid Caſes, 

6. But I ſhall lay down a general Rule 
for the ſolution of both Caſes; and firſt, 
Ict the Learner obſerve the following Di- 


rections in placing of the given terms, viz. 


. 7, Let there-be made two Collumes;. 
and in theſe Collumes: ſo place the given 
terms one. over- the other, as that in the 
ſame Collume there may not be found two - 
Terms of the ſame kind one with the other. 

Having thus placed the Terms, the Ge+ 
neral Rulc is; 

Obſerve which of the ſaid Collumes- 
hath the moſt Terms placed init, and mul- 
tiply all the Terms therein continually, and- 
place the laſt FroduCt for a Dividend; then 
nwltiply the Terms 3n the other Collume 
continually, and let the laſt Product be a 
Divifor ; then divide the ſaid Dividend by 
the ſaid Diviſor, and the Quotient thence 

FI ariſing . 
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ariſing is the anſwer to the queſtion, 

So the example of the firit of the ſaid 
caſes being again repeated, wiz, If 150 
pence at Londoz mare 3 ducats at Naples, 
and 4: ducats at \Vaples make 34; (hill, at 
&rufſcls, then how many pence at Lonaor 
arecqualro 138 thilings at 'brufſels ? 

The terms being placed according to the 
- Rule willitand as followeth, 


A B 
Perice at Lond; | 159! 3 | Duc, at Na, 
Diicats as Na | 47 34" ſoul at Bru 
Sh1i.l, at Bruf. | I 3d | 


bav.ng thus placed the terms, that 1n net- 
LET collume-there is 2 terms of one kind, 
then 1 obſerve that the collume under A 
ho terms init, therefore they muſt 
e multiplyed togetner for.z dividend ; viz. 
150 mulc, by 4+ produceth 3*2* which 
muitiplyed by 138 produc. 2; Þ fora'divi- 
dend, then it the collume = B there 
are 3 and 34 which /multiplycd together 
produceth *- 7 for a diviſor 5 then having 
ativided ©? by ** tne quotient 1s 969 
pence for the anſwer as before. 
Again, let the example of the ſecond 
caſe be again repeated, viz, If 401. Aver- 
du pois weight at London make j6| weight 


. 129}{3;7 pounds at Dantzzck, for the. an- 
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at Amſterdam, and go !. at Amſterdam 
make 116 /.at Dantzick, then how many 
pounds at Dantzich, are equal'to 112 /. 
Averdnpors weight at London. 

The terms being diſpoſed accorcing to 
the 7 Rule foregoing will itand thus 


A B 

40 | 36| L. at Amſterdam. 
116 | l, at Dantzich, 
1121 7, «t Londen. 


/, at Lond. 
l, at Amſt. 


whereby I find that the terms under B mul- | 
tiplycd together produce 467712 for a di- 
vidend, and the terms under A viz. 40 
and 90 produce 3500 for a diviſor and di- 
vilion being finiſhed the quotient giveth 


ſwer, 


Chap. 
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Single Poſition. 


Egative Arithmetick called the Rule 
of Falſe, is that by which we find 

out a truth, by numbers invented or ſup- 

oy and this is either ſingle or double, 

. The Ruleof Single Pofition'is when 
at « once, viz, by one Falſe poſition, or 
feigned number, we find out the true 
number ſought. AO 

3. In the ſingle Rule of Falſe, when you 
have made choice of your poſition, work it 
according to the tenour of the queſtion, as 
if it were the true number ſought, and if by 
the ordering of your poſition you find the 
reſult either too much or too little:you may 
then find out the number ſought, by this 
EO tolowing viz, 

As the reſult of your poſition, is tothe 
San 4 is the given number to theaum- 


4 Exam- 


*F *'"»  k# 


p.31, Single Poſition. ZOJ 


Example. 

Queſt. 1, A Perſon having about him 
a certain number of Crowns, ſaid if the 
fourth and third and ſixth of them were ad- 
ded together they would make juſt 45,now 
I demand the number of Crowns he had 
about him ? Anſwer 60 Crowns. 

To reſolve this queſtion I ſuppoſe he had 
24 Crowns (or any other number that will 
admit of the like diviſion) now the fourth 
of 24156, and the third is 8, and the ſixth 
is four,a)l whichparts(viz. 6,8,and 4,) being # | 
added together make but 18, butit houls 
be 45,wherefore | ſay by the Rule of three, 

. As18the ſumof he parts, is tothe po- 
fition 24, ſo is 45 the given number to 60 
the true number ſought. 

For the fourth of 60 is. r5,and the third of 
60 is 20, and the ſixth of 60 is 10, which 
added together make 4. 

ueſt.2.Three RE viz.A, B, C,thus 
diſcourſe together concerning their age, 
quoth BtoAlamas old, and half as old a- 


gain-as you, then quoth Cto Blam twice 
as old as you, then quoth A to them, and-I 
am fure'the ſum of all-oyr ages is,165, now 


 Idemand each mans age? Anſwer A 30, 
B 4.5, C 90, ycars of ape, Wipadded [0- 
gether makes 165, ; 

CPAP. 
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CHAP. XXXII. 


Double Poſition. 


1. He Rule of Double Poſition is, when 
2 Falſe poſitions are aſſumed, to 
pivea reſolution to the queſtion propoun- 


ded. 
2, VVhenany queſtion is ſtated in dou- 


ble poſition, make ſuch a croſle as follow- 
eth. 


41 


a 


C 


_ 


3. Then make choice of any number 
you think may be convenient for your 
working, which call your firſt poſition, 
and place it at that end of the crofle at a, 
then work with this poſition (as if it were 
the true number ſought, ) according to 
the nature of your queition, then having 


found out your errour, either too much or 
t00 
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| Chap.32. Double Poſttion. 9327 © 
too little place, it on that fide the crolle 4, _ 
then make choice of another number oi the 
ſame denomination with the frlt poſiti- 
on (which call your ſecond poſzrro) and 
place it on that ſide of the croſle ac 6, then 
work with this | oſit:on as with the former, 
and having found out your error, either too 
much or too little,place it on that fide of the 
croſle at c, and then the poſitions wi'l ſtand 
at the top of the croſle, and the errors at 
the bottom cach under his correſpondent 
poſitron, and then multiply the errors into 
the poſitions croſs-wiſe, that is to ſay multi- 
ply the firſt p-ſir:0z by the ſecond error, 
and the ſecond poſition by the firſt error, 
and put each product over its poſitzo7. 

4. Having proceeded fo far, then conf1- 
der whether the errors were both alike, 
that is, whether they were both too much, 
or bothtoo little, and if they are alike, then 
ſubtract the leſſer product from the greater 
and ſet the remainder for a dividend, then 
ſubtract the leſſer error from the greater, 
and let the remaindcr be a 4tviſor, then the 
quotient ariſing by this diviſton 1s the an- 
ſwer to the queition, _ 

5. But if tie errors are unlike, that is 
one too much and the other too little, rhen 
add the products of the po/irzoz5 and errors, . 
together and their ſum ſhall be a dividend, 


then 
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| thenaddtheerroys together and their ſum 
ſhall be a Diviſor, and the quotient ariſing | 
hence is the Anſwer ; which two laſt Rules 


may be kept in memory by this verſe fol- 
lowing, Viz. 


When Errors are of unlike kinds 
Addition doth enjue 

But if alike, Subtraction finds 
Dividing work for you. 


Queſt. 1. A, B and C Build a houſe 
which coſt 76 /. of which A paid a certain 
ſum unknown, B paid as much as. A and 
101, over, and C paid as much as A and B, 
now I deſire to know each mans ſhare in 
that Charge? 

Having made a Croſs according to the 
2 Rule, I come according to the third 
Rule te make choice of my firſt poſition, 
and here -I ſuppoſe A paid 6 {. which 
1 put upon the Croſs as you ſee , 
then B paid 16 /. (for it is ſaid he paid 101. 
morethen A) and C paid 22 /. for 'tis ſaid 
he paid as much as A and B, then I add 
their parts 
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/ bs + 

9 A. 6 
19 20 168 288 * B14 
28 . C22 
— 9 

5 (14. Sum 44 
76 : 4 76 
6 - 44 
20 tyYOY 32 


and they amount to 44, but it is ſaid they 
paid -/2 /. wherefore it is 32 too little, 
which I note down at the bottom of the 
Croſs under its poſition for the firſt error. 
Secondly, I ſuppoſe A paid 91. then B 
paid 19/1, and C 28/7. all which added toge- 


ther make 56, but they ſhould make 76, 


wherefore the error of this poſition is 20 
which I put at the bottom of the Croſs un- 
der his poſition, for the ſecond Error, then 
I multiply the Errors and the Poſurrons 
Croſs-wiſe, viz. 32 (the Error of the firſt 
Poſition) by 9g (the ſecond poſition) and 
the product is 288, Then I multiply 20 
(the. Error of the ſecond Poſition) by 6 
(the firſt Poſitron) and the Product is 120. 

Then (according to the 4th. Rule) I 
ſubtract the lefler product from the great- 


Jer, (viz, 120 from 288 becauſe the Er- 


— 
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rors are both alike, viz, too litile) and 
there Remaineth 168 for a dividend, then 
I ſubtrect 20 (the leſſer Error) from 32] 
(the greater Error) and the remainder is 
12 for a Diviſor, then divide 168 by 12 
and the Quotient is 14 for the Anſwer, 
which is the thare of Ain the payment. 
6, Again ſecondly, If the errors had] 
been both too bigg it had had the fame 
effect, as appeareth by the following 
work; for fir{t I ſuppoſe A payed 201. then 
B paid 307, and C5091, which inall is 100 
but it ſhonld have been no more then 76, 
whercfore the firſt Error is 24 too much. A. 
Sin I ſuppoſe A paid 18/1. then B mult pay} 
284, and C mult pay 46 1,which in all 


20 A | A 1h 
30 B 320 TI12 432 B 28 
50G 20 J 4 18 C 4 
100 ſum 0) (1 4 facit ſum 92 
75 ſubtr. 2 + a. I0 ſubtr 76 
* * : 
24 errov eryor 19 


1s 92/1. but it ſhould have been but 76/. wher 
fore the ſecond Error 1s 16 too much ; then 
I Multiply 20 (the firſt Poſition) by 16 
(the ſecond Error,and the product 15 320, 


2gain I multiply 18 (the ſecond Poſerion 
b 
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Chap. 32. Double Poſition, 331 
by 24 (the firſt Error) and the product is 
$2, ] 
? Then becauſe the Errors are both too 
much I fubtract 320 (the lefſer produc) 
from 4.32 (the greater product) and there 
Remaineth 112 for a Dividend, likewiſe 
[ ſubtract 16 (the leſſer Error) from 24. 
(the greater Error) and the difference 1s 8 
for a Diviſor, then perform Diviſion, and 
the Quotient is 14 (as before) for the an- 
iwer. 

Again Thirdly, If the Errors had been 
the one too. bigg. and the other too little, 
Reſpect being had to the 5th. Rule fore- 
going, the anſwer would have been the 
ſame; as thus, I take for my firft Poſition 
6, and then the error is 32 too little, then 
| take for my ſecond Poſition 18, and then 
the error is 16 too much, then I multiply 
the Pofitions and errors Croſs-wife, and 
the proiucts are 96 and 576, and becauſe 
the errors are unlike 


Viz. one too bigs, and another too little, I 


add 
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332 Donble Poſition. Chap. 32, 
add the products 96 and 576 together, and 
their ſum is 672 for a Dividend, I likewiſe 
add the errors 32 and 16 together, and 
their ſum is 48 for a Diviſor, then having 
finiſhed Diviſion I find the quotient to be 
14 whichisthe anſwer, as was found out 


at the 2 ſeveral Tryals before. 
For Proof of the work I ſay 


I 
If A paid ————-——14, 
Then B paid 14 and 10 (that i5)-24. 
Anda C paid 14 ard 24 (that is)-38 


The Sum of all is —— —— 


which is the total value of the building and | 


equal to the given Number, 

Thoſe who deſire to ſee the demonſtrati- 
on of . this Rule, let them Read the 7th. 
Chapter of Mr. Kerſyes Appendix to Win- 
gates Arithmetick, Petiſcus in the 5th, 
Book of his Trigonometria, Or Mr. Ough- 
tredin his Clavis Mathematice, 

Queſt, 2. Three Perſons, A, B, C, thus 
diſcourſed together concerning their age ; 
Quoth A I am 18 years of age, quoth Bl 
amasoldas AandiC; andquoth C; I am 


 asoldas you both, if your years _— 
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| Chap. 32. Dowble Poſition. 333 
{ded together, Now I defire to know the 
ape of each Perſon ? Anſwer A 1s 18, Bis 
54, and Cis 72, years of age. 

Queſt, 3. A Father lying at the point 
of Death, left to his 3 Sons, viz. A, B, C, 
| all his Eftate-in Money, and Divided it as 
followeth, wiz. to A he gave 4 wanting 
4.4.1. toBhe gave; and 141, over, and to 
C he gave -; and 30 /. over, now I demand 
what was the ſumleft, and each mans part ? 
Anſwer, the ſum bequeathed was 5887. 
whereof A had 250 /. B had 210/. and C 
had 1281. 

Queſt, 4. Two Perſons viz. A and B 
had each in their hands a certain Number 
of Crowns, and A ſaid to B, If you give 
{| me 1 of your Crowns I ſhall have 5 times 
as many as you, and ſaid B to him apain, 
If you give me one of yours then we 
ſhall each of us have an equal Number 
now I demand how many Crowns had each 
Perſon ? Anſwer, 4 had 4 and B had 2 
Crowns, 

Queſt, 5. What Number is that unto 
whichif I add £ of it ſelf, and from the ſum 
ſubtract 4 of it ſelfthe Remainder w. i! b 
210? Anſwer 192. W 
- Many more queſtions may b«: added 
but theſe well onderſtood will be ſufficient 
(even for the meaneſt Capacity) for the 

7 Re- 
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- Reſolution of any other queſtion pertinent] 
to this Rule. | 

There may be an ObjeQion made be- 
cauſe we have'not treated particularly up- 
on Intereſt, and Rebate, but the operation 
of ſuch queſtions, being more applicableto [| 
Decimals, are'omitted, 'till we come to ac-ſ. 
quaint the Learner therewith. 
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, Advertiſements | 
"T7" Here is in the Preſs, and will 
9 ſpeedily publiſhed, "Mr. 
Cocker's Decimal Arithme- 
tick, with Tables-of Intereſt and Ree 
bate 3 for the valuation of Leaſes and 
-| Annuities, either preſent, or in rever- 
10n,at any rate, from 5 to 10 per Cent. 
per annum 3 and rules for the calcu- 
lating of thoſe Tables. 
" As alſo his Artificial or Logarith- 
metical Arithmetick, ſewing the Ge- 
neſts or Fabrick of the. Logarithmes, 


and their Application to all the Rules 


of vulgar Arithmetick,,, &C. 

To which will be added his Algebra , 
containing the doGrine of Compoſing, 
and reſolving an Equation, with all 
other Rules requiſite for the underſtan- 
ding of that myſterious Art. 


0n Rotherith-wall againſt Cherry- 


garden ſtairs,are taught Arithmetick , 
Geometry, Algebra, Aſtronomy, Navi- 
gation; Surveying, Dialling, Gunnery, 
Fortification , the Proje&ion of the 


E. phere upon any Circle,the uſe of the Globe, 
and other Mathematical Inſtruments, and 
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ic eos of *the Mathematical Art, com- 
4 only called 41gebra expounded, in four 
1 Books yl Jobn. byrſty. 
Academy, or a bricf IntroduRion to 
mY wrkg _ Liberal __ Grammy, Arithmetich , 
Geometry, Muſi ick , Aſtronomy, Rbetorich , and Lo- 
BR Chietly intended for the Infira&tion of 
. young Scholars, who are acquaifited with no 
Wea 7, ther than their narive Language,. but may alſo 
= ve; very uſefy] to other perſons that have made 
BD 3 0 m—_ the ſtudtes of the ſaid Arts. 
Newton, D. D 
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'Wherein 15 ſhewed the Nature and Uſe of Decimal Fractions, 


Cocker's S 
DECIMAL: 
ARITHMETICK + 
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in the uſual Riſes of Arithmetick, and in the Menſuration of | 
Planes and Solids. ; 
Together with Tables of Intereſt, and Rebate for the valuation 


of Leaſes and Annuities, Preſent, orin Reverſion, and Rules 
for Calculating of thoſe Tables. 


; Whereunto 1s added. ; 
His Artificial Arithmerick, ſhewing the Genefis or Fabrick of 
the Logarithmes, and heir Uſe in the Extra&ion of Roots, | 


the Solving of Queſtions in Anatociſme; and in other Arith- 
merical Ruſs: in a Method not uſually practiſed. 


ALSO 
His Algebraical Arithmetick, containing the Doarine of Com: 


poſing and Reſolving an Equation 3 with all other Rules re- 
quiſite for the underſtanding of that myſterious Arr, accor- 
_ ding to the Method uſed by Mr. 70 Kertey tn his Incom- 
parable Treatiſe of ALGEBR A. | 


| 


Compoſed by EDWARD COCK E R, IatePraaidoner | 
in the Arts of Writing, Arithmetich, : and Engraving. 
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Peruſed, Corre&ed, and Publiſhed 
By FOHN HAWKINS, Writing-Maſter at St. Georges- 
Church in "Southwark. 
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Conrteeons Reader, 


N the year of our Lord, 1677, I publiſhed 
[| Mr. Ccker's Vulgar Arithmerick; and there- 
in gave anaccount of the ſpeedy publicati- 
on of his Decimal, Logarithmical, and Algebrai- 
cal Arithmetick ; but otherextraordinary occur- 
rences intervening , occaſioned its not ſeeing the 
light before this time : | 
By the Vulgar part, the Ingenious Learner may 
be qualified with ſo much of that moſt neceſlary 
Art of Arithmetick as is ſufficient for the ma- 
nagement of buſineſs in the greateſt concerns of 
Trade and Commerce ;. And for thoſe Ingentous 
Souls, whoſe ative fancies lead them to a fur- 
ther ſcrutiny into the ſtudy of the Arts Mathe- 
matical was this Treatiſe compoſed , which 
will fairly lead them by the hand, without any 
other Guide or Company, into the Contemplati- 
on of thoſe moſt ſublime ſpeculations, an inhe- 
ritance entailed only upon the Ingenious , and 
induſtrious ſons of Art. 
The Method throughout the whole 1s plain, 
perſpicuous, and clear, and I hope will prove fa- 
A3 | tisfatory 
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tisfatory to thoſe who ſhall ſeriouſly apply them- 
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ſclvcs to the Rules, Precepts, and Examples there- 
in contained 

The uiz of Decimals (in the ſolution of Que- 
ſtiors Arithmetical, and ſuch Geometrical as are 
necefary in the menſuration of the moſt uſual 
plares and Jolids) 18 as plainly laid down as the 
Anthor or my Jell gayld poſſibly cgntrive 1t , 
and particularly ig all the yaxietics gf Intereft 
both Simple and Qomppung, with Tables, and 
Rulcz for the Calculatton thereof, according to 
the Methed of {ſeveral Famous Authors (wha have 
beitowe. muck pains in the management there- 
of.) ana eſpecially of that moſt famous, and no 
tefs labor:0us Mathemaetician of our Age and Ng- 
tion, Mr. Fohn Kerſey, whoſe memory deſeryps 
piohkly to be honoured by all the Profeſſors of this 
SLtEnce. 

The Geneſis or Fabrick of' the Logarithmes, 
»nd their uſe in Arithmetick is laid down after a 
<iTercnt but more intelligible manner than hi- 
thorto hath been vied by other Authors, and I 
hone the ſtadious Reader will receive that fſatis- 
ſ2tion therein which our Author earneſtly aim- 
ea at, or himſelf can expect. 

And as for the Algebraical part I think there 
15 nothing therein ex: refed that is fuperfluous,nor 
any thing omitted that conld be thought nece{- 
isry tG render 1t plain, perſpicuors, and clear; 
!© that what other Authors treating upon this 
{object have left intricate, and difficult to be 
vnderitood is here made obvious (by clear de- 
monlcration) to the meaneſt Capacity ; There- 
iore Courteous Reader, if thou intendeft to be a 
proficient in the Mathematicks, begin chearful- 
1, proceed gradually, and with reſolution; and 

the 


T, o the Reader. 


| the end will crown thy endeavours with ſucceſs ; 
and be not ſo ſloathfully ftudious as at every diffi- 
culty thou meeteſt withal to cry out Ne plus «l- 
zra, for pains and diligence will overcome the 
oreateſt difficulty : To conclude, That thou 
mayeſt ſo read as to underſtand , and fo under- 
ſtand, as to become a proficient is the hearty de- 
ſire of him who wiſheth thy welfare and the 
progreſs of Arts. 


From my School at St. Georges 
Church in Soutiivark, 


ORov. 27, 1684 JOHN HAWKINS. 


Anixo guo Anamfirgize Jorammi Lehkeg Z ofoxrofe- 
holris Torpiemgig Im Xonifafu Dsſohe miemgs Puwie 
naſigftho. 


GIH, 

T you Lepeag fo zegfod _ ot youh glahe 
rouheg im lehugims fre toppodims feheafige 
you dipp frem ze fre zeffeh azpe fo juws rod I 
rave glemf nime, amw it ny laimeg freheim nay 
ze Lhotifazpe fo fre luzpixk I rave ny digr, zuf 
it mof, if ig mof a ſoow frims mod imweew I wo 


S2y £0. | 
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_ 30. 1684, Touh rwizg?e gehvanf 
hon Pomwom Jorm Radking. 


The Adeice of a Friend of the Authors to ſuch 
as are dihrous 10 attain lo the perfeGion of 
this niet afifus A BRA, &c. 


Y7Ou that, peruſe this cyriqus work, obſerve, 
* That he not meanly does of men deſerve, 

\Whoſ ſit:dio::s Iabour brought it to an end, 
And as his Vaſter-piece did 1t commend 

To tive who are delirous to imploy 
1heir time the beft of curious Arrs t* njoy 3 

An Arr by which mans fortun's often rais'd; ' 

\n Art by all that Trade or Traftiqueprais'd : 
An Art, or 2n Acquirement, -who ſo wants 

His caitnels, (if important») quickly faints ; 

"Tis what's fo uſeful, that not to be known, 

\Woru'd ruin cach mans occupation : 

Therefore let thoſe who fain wou'd riſeembrace 

This, and preferment they-have. in the chace. 

1.ovg fince-it- was Invented for our gaod, | 

Yet tiilhate days, not rightly underſtood ; .- 

And not tl now to its perfedtion brought, 

Though many ways with tedious trouble ſanght. 
In theig choice pages all 1s to be found 

That does.concern the-Subject : theſe do bound 
The largeſt field of true-Arzthmetick, . © 
No numbers wanting that Mankind wou'd ſeek 

The curious Artilt with a:fearching eye... - 
Although turn'd Crittck, hete-no- faults can ſpy, 
Or ut there any be, they are ſo ſmall, _. 
That nearly they reſemble none at all ; 


For all that have perus'd it, have confeſt 


of is 


i 1:3T of this Kind, this much exceeds thereft. 


7. A. Teacher of the 
Mathe raticks. 


In Commendation of hn Friend Mr. JOSN 
AAIVKINS, won the Publication of this 


"FE Learned Chymilt ca»'t more truly ſay 
He can the unſeen powers of terbs diſplay 
. Orby diſſolving therr External face 

Bring Srbtul Spirits, Su'phurs, Salts, in piace ; 
E xalt their intern Energy ;, ſublime 

From Patrefattive Nunc, Eternal Time : 

Than you by ALGEBRA and Numbers prove 
Th' Aquations true, of all the Orbs above. 
You by ſubtratting add, and dodivide 

T he ſelf ſame way by which you multiplyed. 

From Numbers ſmall you mighty Powe: s make, 
And from the ſame the Onkreloncy you take. 

By Infinites, you fimte Numbers bind , 
By things unknown, you unknown things do find. 
Proportions yon find out, ana as Exatt, 

As Chymiſts you Aquations do Extratt. 

Thus you the Powers of Numbers do unfold, 
And like them, change baſe Metals into Gold. 
The ſpring's anſeen ; for no man fully knows 
From whence the ſacred ſource of Number flows. 
; But my poor Mite you need not, nor my praiſe, 
To you my lines can't laſting T rophies raiſe. 

Nor need your Numbers my unlearn'd defence, 
Numerick Truth in its abſtratted ſenſe, 

Derives its ſpring from an Eternal Fount, 
Without beginning, endleſs in Account. 

The Univerſal World it does compriſe, 

It no beginning had, nor ever Aits. 

All things ith ſphear of Sacred Numbers ſtand, 
The moſt Immenſe, and the minuteſt ſand, 


Heaven, 


Heaven, Earth, the Seas, their furniture ſubmit, 
And: heid.nun*rons off -ſpring flows with it : 

Tt meaſures place and time ;, in ſhades of night 

It ſees no darkneſs, but Illuſtrions light. 

Both Life and Death to it the ſame appear, 

And Subjefts are within its mighty Sphear. 

T his my aff eftions (friend) make me intrude, 

Though with unpolyſh'd lines, and numbers rude. 

On ſuch a Theam, Who could forbear vo fine ? 

To Sacred Fire, who ſhould not Incenſe bring ? 

Inſpir'd by thy Great ART, my ſublime Mnſe 

Th? eternal T»-uth of Numbers ſhall diffuſe : 

Wb: 1 applaud the objett of thy Pen, 

The unknown depths of Algebra and Men. 

Tere fix thy Pillars; inthis ART aſpire 

To light: Gur Tapers with Cileflial fire. 

ia the ſame Zeal proceed : thy nambers i 

Fih ſpeakins Symools to the meaneſt Wis. 


I68 4. 


Yours, and Truths Servant 
William Salmon. | 
Med. Profef; | 


hn _ 


Yo the Incemous Author of theſe Decimals, and 
- Algebra , the Famous Arithmetician ; and 

fis Singular good Friend by choice, 
KR DWARD COCKER. 


V JItn admiration ſtruck I here ſhou'd pauſe, 
Not daring truſt my muſe in your applauſe, 

Whoſe fame already has ſo loud been ſyng 

By the Divineſt of the Sacred Throng : 

Did not your Rich, and Matchleſs Art inſpire 

My drowſie ſoul with a poetick fire ; 

For who in ſilence can remain, that views 

A Subject worthy iuch as can infuſe 

A moveing Rapture of the firſt degree 

Into a Breaſt, before from Phabns free : 

So great a Maſter-piece as this, mankind 

In ail their tedious ſearch could never find. 

Arithmetick's here to perfeftion brought, 

Here's to be found what never yet was taught: 

- The curious work ſo to the Life is drawn, 

That all beſides are like the Mornings dawn ; 

Compar*®d to Days clear face when Sol ſits high 

In his Meridian Throne in vain ſome try 

To reach your arts perfections, but the more 

Their genious flags when to your hights they'd 

And at the beſt their labours do appear (ſoar ; 

But foiles to make your Di'monds ſhine more clear. 

This Book of yours bears record of your fame, 

And to all ages will transfer your Namie. 

For why, your boundleſs Wit, and curious Pen 

Do ſtile you right the miracle of Men. 


MR. Ne Philo-Math, 


_ 


In memory of the deceaſed Author, Mr. EDW ARD 
COCKER: And in praiſe of this ( Poſthumal) and 
His Former Works. 


HO e're (of old) to th' Common good apply'd 

V Tir minds or means,but they were Deifi'd? 
And chiefly thoſe, wao new Inventions found ; 
Bacchns for Wine : Ceres who Till'd the Ground : 
Whoſe Fames and Memories will ever laſt 
Till the Late Evening of the World be paft. 
- Now this oxr Author by his fluent Pen 
In all Faix-Writing did exceed moſt Men : 
nd thou hin Knotting, Gethiug dd do well, 
Cocker i» That, did Gething far excel : 
Ana not with Pen alone, on Paper He 
Coald Write and Knot, but with the Graver too 
Oz Copper plates He did all Men out-do. 

Vi/bat curious Copy-Books and Sculptures are 
Extait in Print of His, which may compare 
With any in the World, and no one Hand” © 
H14d Pen «nd Graver both at ſuch Command. 

But lecrving now bu Writing, take a view 
Of bis Arichmetick, whoſe Books are Two:: 
1%;e one 6! Plain (os Vulpar Numbers) made 
#7: for Young Scholars, and for Men of Trade. 

Tir:s otecr s rn Three parts, more General ; 
i. CFArtiicial Numbers, DECIMAL, 
it. i he ſecona's Numbers L9G ARITHMICAL. : 
Iii. The third by Symbels ALGEBRAICAL : 
All Frauzht with Queſtions Enigmatical, 
N* at Arithmeticks the GENERAL, 

Contats now what Patns the Author took, 

Ana P raiſe Him as Thou bencfits by [His Book. 
Be fince the Authors deag, Ple not aefer 
'o pralle and thank th' ingenious Editor. 


W. Leybourn, 


Ad amicum ſuum dileftiſſinum dominum Joannem 
Hawkins de opere hoc mira cum ernditione, tum 


3nduſtria Corretto & Reviſe. 
"EY 1apudagnoy. 


$i meruit Lanvrum, qui Lauro ſcribere digna © 
. Novit, & ad ſophiam pandere callet iter. © 
: Quid meruit qui non tantum novit, ſed & ipſe ; 
Przſtitit ingenio, vix facienda , ſuo ? 
Laurea conveniunt non tantum ſerta capillis, 
Aurea fed potius, dotte, corona tuis. 
Aurum vos Ul: divites concedite, Laurum 
Dent alu, nemo ſe meruiſle nepet. 
Quod f nec Lauri noſtro tribuetis honorem 
Autort, plane quem meruiſlſe liquet, 
-Auri nec ſummam dabitis quam quiſq; fatetur 
 Ingenit meritum non minuseſle ſui. 
Non Mzcenates eritis, non efle patronos 
Poſte putat, quorum tam fit avara manus, 
Sed potius (veniam petimus, dabimusq; viciflim) 
Nomuinat ingratos vos ({cio cur) alinos. 


Toannes Robinſon, 


” . —_ 


A Catalogue of the Chapter, 
contained m the Decimal Part, 
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To raiſe the Powers of Numbers, VIZ. to 26: Pad the | 
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| A Colleftion of ſome eaſie 24 © weftions wherein the Rules Ei. 
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| Chap. Pag. 
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Fiow to extratt the Root of a (quare formed froma) | 
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Concerning the Reſolution of Queſtions producing Wed is] 372 
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Toe parts of Numeration in Compound Surds. 117 | 404 
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ADVERTISEMENTS. 


LL ſorts of Mathematical Books are ſold by Tio. Paſſenger, 
at the Three Bibles upon Londox-Bridge. 


T_ St. Georges Church in Southwarb are raught Writing, 
FA Arithmctick in all 1ts parts, and Merchants Accounts at- 
rer the [t:/:21 manner, and allo theſe Machemarical Arts, 01%. 
Geometry, Algebra, Trigonometry, Plain and Spherical, Aftro- 
nomy, Navigarion, Gunnery, Fortification , the projettion of 
te Sp!:cre, the uſe of the Globes, and other Marhemarical 
. Inſtruments by Foln Hawkins, the Publiſher of this Trearile. 


A A R. Fans Att inor Teacher of the Mathemaricks, living at 
"VL Cheny Gardms-ſlairs in Rothobithe teacheth all Ma- 


tr matical Arts to a!) Perons whatſoever, at as eaſie Rates, 
Wc 25 ICCHY US Any, ? 


Tte 


NOTATION. 


OF 


DECIMALS. 


CHAP. I 


H AT Arithmetick, and the 
Subject thereof ,. (viz. Num- 
ber) is, 1 have largely defi- 
= OE ned in the Firft Chapter of 

l imy Vulgar Arithmetick, i in which Treatiſe'T have 
| aro the ſpecies of Numeration to the various 
» Rules of Vulgar Arithmetick, both in Integers, 
E and Frattions ; for the ſolution of various Pra- 


£ & ical Queſtions ſolvable thereby, by ſuch plain 


== 2nd cafe Rules as many years experience in the 


i pradtice thereof had 'made me capable of, and 


which F hope might render it Intelligible , and 
 . ſerviceable to the meaneſt Capacity. 

And'in this I ſhall ſhew you the uſe of Decimal 
Frattions 1 in all the Rules of Arithmetick, - but 
Principally 1 in the OE Queſtions of lutereſ | 

an 


2 Notation of Chap. x. 


and Rebate, according to ſeveral Rates of Inte- 
reſt, bot}; Simple and Compound, with the true 
Valuation of Leaſes and Annuities, either preſent 
or in Reverſion. 9nd lik2wiſe their uſe in the cal- 
culating of Tai:-s tor that purpoſe, &c. 
Il. Jn Dccimal Frations we ſuppoſe the unite 
or Incezer to be divided into ten equal parts, and 
_ each of thoſe tenth parts are again divided into 
ten other equal parts, ſo that then the Unit or 
Integer will be divided into 100 equal parts, and ' 
then again each of thoſe hundred parts is ſuppoſed 
to be divided into 10 other equal parts, ſo that 
then the Unit or Integer will be divided into 1000 
ual parts,&c.And ſo by Decimating the firſt and 
Tubdecimating the ſecond we proceed ad infinitum. 
III. And hence it is evident that a Decimal Fra- 
Ction is alwayes either ſo many tenths, or it 1s fo 
many tenths of +3, or 'tis ſo many tenths of +; 
of +5, or ſo many tenths of ;+ of ;5 of +, &c. 
which compound Decimal Fraction being Redu- 
ced, as 1s taught in the 6 Rule of the 19 Chapter 
of my Vulgar Arithmetick, will give its equiva- 
lent {imple Decimal Fraftion ; As for Example, 
+» Of 7; of :+ is . 008 that is +5 and hence it 
follows that always a Decimal Frattion hath for 
its Denominator an onite with a Cypher, or elſe 
Cyphers annexed to it on: the right hand, viz. eli* 
ther 10, Or 109, Or 1000, Or 10000, Or 100000, 
QC. ad infinitum. | 
IH. In Decimal Frattions the Denominator is 
never exprels'd, but may at firſt ſight be under- 
ſtood by the Number of places contained in the 
Numerator ; the Denominator being alwayes an 
unite with as many Cyphers annexed to it, as 
There are real places in the Numerator; as 8 be- 
Ing a Decimal is .*,, viz. its Denominator is an 
unite 


Chap. 1. Decimal Fra@tons. 3 
unite with one Cypher annexed. to it, and 
is thus written .85 and {**£, thus written .146 
But if the Numerator of a Decimal Fraction con- 
ſiſteth not of ſo many places as there are Cyphers 
in the Denominator, then ſuch defect is ſupply- 
ed by prefixing ſo many Cyphers before the Nu- 
merator, (viz.) on theleft hand as there are pla- 
ces deficient ; as for example, +; if it were on- 
ly ſet down thus, (.8) then it would be but ., 
but by prefixing a Cypher before it thus (.08) 
It IS; and -:-,%,-, is thus expreſſed (.0e8) and 
+: 1s thus written Foal and --,- thus 
(.0025) &c. 

V. A Decimal Fraction being written without 
its Denominator, is known from a whole Num- 
ber, by having a point or prick prefixed before it 
thus; .25 1s +*,\, but if it had been expreſſed 
without a point thus (25) it would have ſignified 
ſo many unites: The ſame is to be obſerved in 
mixt Numbers , for 29+.*, being written Dect- 
mally, will ſtand thus (29.165) and 48-3, thus, 
- (48.025) and 48--,3-*-, thus, (4.0028) and the 
like of any others. 


But ſome Authors diſtinguiſh Decimals from-. 
whole Nutnbers, by prefixing a virgula, or per- 
- pendicular line before the Decimal, (whether it be 

alone, or joyned with a whole Number) thus, 
18is £,, and [o25 is +;5.., and 29TI61s 29-:5;5 
&c. Others expreſs the ſame Decimal Frattion 
and mixt Numbers thus , (viz.) 13 1225 29115, 
&c. Others with a point over the place of Units 
in the whole Number ; and then the former Fra- 
Ations and mixt number will be thus written 3 


viz. 08, 0025, 2916 the like of others : And 


ſome Authors again put points over all the pla- 
B 2 ces 


Fl Notation of 


ces or figures in a Decimal Fraction thus : - 


$, 025, 2916, 48025, &c. but being written 
according to the firſt Direftion, I conceive they +. 


may be moſt fir for Calculation. | 

VI. As whole Numbers. do increaſe their value 
in a decuple proportion, by annexing a Cypher 
or Figure to the place of Units, ſo by prehixing 
a Cypher or Figure on the lefr hand of a Deci- 
mal, ſo as actually to take place in the Decimal, 
its value is decreaſed in a ſubdecuple proportion, 


ſo the Number 4, by annexing a Figure or Cy- - 
pher to it ; it is increaſed from 4 to 40, &c. 


But if 4 had been a Decimal, v:z. 4. and if there 
had been © prefixed before it on the left hand, its 
value had been decreaſed from -*, to +3-, or .04, 
and by prefixing x, it is.54 3 and ſtill by prefix. 
ing more Figures or Cyphers, its value will de- 
creaſe in the ſame Ratio ad :nfnitum. 


VII. And as Cyphers being prefixed before a 
whole Number, (v:z.) on the left hand thereof) 
do neither increaſe or decreaſe its value ; (for 4, 
2nd 04, and 004 being Integers, do ſtill retain 
one and the ſame value; ) So a Decimal, by ha- 
vinga Cypher, or Cyphers annexed to the Right 
hand thereof, have not their value either In- 
creaſed, or Decreaſed. 

Whence it is evident, that all Decimal Fratti- 
ons may be Reduced to an equal Denomination at 
rſt ſight ; for ſuppoſe .15 , and .068, and 
«73465 were Decimals given to be Reduced to 


one Denomination ; 1: this caſe I conſider that _ 


the Denominator for the given Decimal conſiſt- 
ing of the moſt places is 1cooco, and. 15 and 
068 whoſe Denominators are 100 and 1000 may 
be reduced to Decimals of the ſame value, having 


like- 


Chap. 8. 


. 
- 
£ 

. 
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*> likewiſe 100000 for their Denominator , by an- 

-” nexing ſo many Cyphers on the Right hand of 

- the Numerators , as (according to the 4 Defi- 
nition foregoing) may make each of them to have 
100000 for a Denominator, lo .15 will be. i 5000, 
and .068 will be .06800. 

VIIR. As the'order of places in whole Num- 
bers is from the Right Hand to the left, fo the 
order of places ina Decumal Fraction is from the 
Left Hand to the Right ; the firſt place being ac- 
counted tenth parts of an Unity, and by ſome it 
is called primes, the ſecond place is ſo many hun- 
dredth parts of unitie, or It 1s called ſeconds, 
the third place is ſo many thouſandth partes of 
unitie, or it is called thirds, &c. which will 
more fully appear by the following Table. 


A Table of Netation of Integers and Decimals. 
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6 Notation of Chap. 1, 


In the foregoing Table is given a mixt Num- 


according to the fifth definition beforegoing ; ſo 


ber of Integers and Decimals ; the Integers being | 
ſeparated from the Decimals by a point, or prick, | 


that 384375864 ſigniftle ſo many lategers or - 


Unites, and 823056345 ſignifie ſo many parts of 
Unity,the figure 8 in the firſt place being ſo many 
tenth parts of unitie ; and the next figure, v:z. 


the figure 2 is ſo many hundredth parts of unt- 


tie, Cc. 


So in the Decimal Fraftion .4379, the figure 


4 poſſeſſeth the firſt place, and is 4 primes, or 
four tenth parts of an unite, and 3 the ſecond h- 
gure 1s called 3 ſeconds, or three hundredth parts 
of an unite, and 7 the third figure is called fe- 
ven thirds, or ſeven thoufandth parts of an 
unite, and Sd the fourth figure is called eight 
fourths , or eight ten thouſandth parts of an 
unite, Cc. 

Whence it appeareth that every place in a De- 
cimal Fraction being conſidered a part by it ſelf, 
without any reſpeCt to the reſt, will of it ſelf 
make a particular Decimal Fraction ; ſo in the 
laſt mentioned Decimal Fraction, wiz. 4378, 
each place being conſidered by it ſelf, will make 
theſe following Decimal Fractions, viz. .4 .03 
007 and coo rf, -., 7. and nnd..; 
which FraCtions being added together, accord- 
ing to the Rules of Addition of Decimals here- 
after delivered in the third Chaprer, their ſum 
will be .4378, which is the given Decimal of 
which they are compoſed. 


IR. A Decimal FraCtion is expreſled by ſomeAu- = 


Py ' 
, 


if this Decimal :748 were to be expreſſed, they ſay '. * 
It 1s ſeven primes, four Seconds, and eight thirds * ' 


thors, by Primes,Seconds,Thirds,Fourths,c. As 


Others 


_ 

bs 
YZ. 
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Others there are whichexprels it thus, viz. ſe- 
ven hundred forty eight thirds, but the moſt 
approved way to expreſs or read a Decimal 
Fraction, 1s according to the method of reading 
a vulgar Fraction, and togive it the Denomina- 
tion of the Figure in the laſt place of the Deci- 
mal, and then the Decimal .748 will be thus read, 
viz. ſeven hundred forty eight thouſandths, and 
.036 Is thus read, thirty ſix thouſandths, and ſo 
of any other. This Chapter being well under- 
ſtood, all the parts of Numeration, viz. Additi- 


on, Subtraction, Multiplication, and Diviſion of 


Decimals will prove very eale. 


En AT Ik 


ReduRion of Decimais. 


| To Reduce a given Vulgar Fra- 


's 39 
ft 1x5 
it's 

KF 
A.* 


ion to a Decimal , that ſhall 
be equivalent thereto, 
Hen in any Arithmetical Operation 


7. 

V your work is ſo mingled: with vul- 
gar Fractions, as to render 1t tedious, or difh- 
cult; the beſt remedy you can have, is to reduce 
your vulgar Fraction or FraCtions into a Decimal 
P 4 or 


> 


[ en F ReduTion of %, 


the Denominator of the given vulgat Fraftion, 


is torts Numerator, RTE T> =P 
So. isan Unite, with ſo many Cyphers as you 

intend your Decimal ſhall have places, To the 

DectmalRequired. | 


.- So if: the Frafttion to be Reduced were }i, and 
. you would reduce it toa decimal conſiſting of 4 | 


Places; Ifay, the Proportion 1s 
As 4 (the Denominator of the giyen Fraction.) 

Is to 3 (its Numerator.) | 
---So..1s 10000. (the denominator of the decimal 
required.) | 

To .7500 (the Decimal required.) 

So that' I conclude 3. will be reduced to its 
equivalent decimal' .7500, or .75; for Cyphers 
on the Right hand of a decimal do neither in- 
creaſe nor diminiſh its value, by the ſeventh defi- 
nition of the Firſt Chapter. be, 

Now according to the foreſaid proportion, it 
is evident, that if to the Numerator of any Fra- 

_ Rtipn given tobe Reduced toa decimal, 'you an- 

: 5 a many. Cyphersas you intend its equivalent 

ecimalſhali have places, and then divide it by 

its denominator, the Quote will be.the decimal 
Js TH. | 


- <7 — 


required. ; * 1 : 7 ex... + wu 
So let there(again) be given 2 to be.Redyced 
(as before). to: a decimal of 4 places, in order 


= 


and jt makes: 30909,. which 1 divide by the de: 


. nomnator 44/and it Quates .7500,/0r -.75, for 


o & 


bl 


& APN orphan t to the vulgar Frattion 3. 
Note that a 


\ced 


" 


Chaps. 2 : 
or. Decimals, which having done the work, will. 
be as eaſiein every Reſpect, as it you had Be: 

- with nothing but whole Numbers ,, which you + 
may effeft, by the following Proportion, viz. Ag 


\ 


ato Fannex 4 Cyphers to theNitmerator 3, 


vulgar Fraftions cannot be Redu- 


Chap. '2: Decimal Fra@ions., EOS 2 
cd: to'decimals, 'having-exatly th fit Yale 
although they may come infinitely near; and 

more placesthat you make your decimalio-cop 

_ of,, ſomnchthe nearer doth it cometo'the truthy 
hat 4 Or 5 places is exaCt enough for maſt opera- 
& tions ; {© If it be required to reduce the vulgay | 
' Fraction ;%- to a decimal of 4 places, .it will, be 
| found tobe $18, which is not exact; bat yet: it 
| wanteth not +... part of an unit of the truths _ 
and if you make it .$192,'it will be fomewhar 
more than the truth. 

; Again if you annex 5 Cyphers to the Numers- 


tor, and ſo makethe decimal conſiſt of .5 places, 
& it will then be .81818, yet it will want of, the 


© truth, but not ſo much as when it. had but 4 
BE places, for now it will not -want ++; part of 
ZZ an unite of the'exaCt truth, 'and if you make it to 
= be.81819, it will then exceed the truth, Thus: 
*# by increaling the number of places in the Deci- 
Ws mal, you may come infinitely near the truth, but 


PEE hind a decimal exactly equivalent 1h _ 
Ca | 
. Note alfo, that if after you have Reduced your 
vulgar Fraction. to' a decimal, according tothe 
foregoing Rule, there be not as' many: places'ih 
' the decimal, as you annexed Cyphers to the -.Nuy 


= merator of the:given vulgar Fraftion, then' yau 


are to ſupply ſuch defect by prefixing fo many Cy- 
' phers on the left-hand of the fignificant Figures, 
' as there are places: wanting, according to the 
fourth Rule of the Firſt Chapter; 
| . | Soif ;4 weregliven to beiReduced to 4 dech 
F- mal of any nymber of places; -as ſuppoſe 6 z'in 
order £0 ity 1 annex 6 Cyphers to the, Numera-. 
+tor 114 and it makes 1 1000292, fora dividend, 
Which a: by 942, it _ 11689, which _ 
-- con: 


10. HKeduGion of Chap. 2, 


conſiſteth but of 5 places, but it ſhould have 6 
places, wherefore to make 1t compleat, I pre- 
fix a Cypher before it, and 1t makes .01 1689 for 
the true decimal Required ; and if it had been 
required toconliſt of 4 places, thenl annex 4 Cy- 
phers to the numerator, yet aiter div1!1on is end- 
ed, there will be bur 3 places i: the Quotient, 
Viz. 116, therefore to make 1t conliſt of 4. pla- 
ces, | prefix a Cypher before it, and 1t makes 
0116 for the decima! fonzkt, Again let there 
be given ;-;% tobe Reduced to a decimal of (ſup- 
poſe) 5 places it will be found to he .00407; and 
73:7 willbe reduced to .000215 


To Reduce the known parts of Money, 
Weight , leaſure, Time, &c, 
* to Decimal Fractions. 


Il, Hence it is evident that the known parts 
of Money, Weight, Meaſure, Time, and Moti- 
on, &c. may be Reduced to decimal Frattions 
of the ſame value, or infinitely near it, for if (in 
Money) a Pound Sterling be an Integer, whatſo- 
ever is leſs than a Pound, 1s either a part or parts 
of the ſame; and when you know what part or 
parts thereof it is, you may reduce it to a deci- 
mal of the ſame value, by the firſt Rule of this 


Chapter ; ſo if you would know what is the de- . 
cimal of a Pound Sterling equal to 7 Shillings  - -- 


conſider that 7s. 1s /. of a Pound , and by the 
laid Rule , the decimal anſwering thereto is. 25 /. 
And if I would know the decimal equal to 3 d. I 
conſider that 3 4. is. of .*, of a Pound, or ... of 
a Pound, and the decimal equivalent thereto, 


will 
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j will be found (by-the ſaid Rule)-to be o 125 3 


like:v& if there were given 7 s. 3d to find the 
deciinal equal thereunto- Firſt, I conſider, that 
7 5.3 d. is 87 pence, which 1s 7, of a pound, and 
the decimal equal thereto will be found to be 
.3625 |. 

In like manner if it were required to find the 
decimal of a Pound Troy welght equivalent to 
6 02,—12 pw. I firſt find that 60z.—12 pw. make 
132 pwts. whichis :3; of a pound Troy weight, 
and the decimal equivalent thereunto, will be 
found to be .55 by the ſaid firſt Rule of this 
Chapter. The like is tobe underſtood in the Re- 
ducing of any of the known parts of Coyn , 
Weight, Meaſure, &c. into Decimals. 


To find the value of a Decimal Frafti- 


on, in the known parts of Money , 
Weight, Meaſure, Cc. 


INI. When you would find the value of a de- 


. cimal Fraction in the known parts of Coyn, 


Weight, Meaſure, Time, Motion, or the like, 
obſerve the following EL 


RULE 


Multiply the given Decimal by the Number of 
parts in the next inferiour denomination that are 
equal to an. Integer in the fame denomination 
with the given decimal, and ſee how many pla- 
ces are in the product, more than were in the 
ſaid given decimal ; and cnt ſo many off from the 
left hand with a daſh of your pen, and thoſe 

os 
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Figures ſo cut off, are the value of the ſaid de- 
cimal in the next inferiour denomination to it, 
and the Figures (if there be any) Remaining, are 
the decimal of an Integer in the ſaid denominatt- 
on, 2nd may be Reduced as low as you pleaſe by 
the ſame Rule ; as in the following Example. 

Let it be required to find the value of this de- 
cimal of a pound ſterling, viz. 7635. | 
Firſt, I multiply the given decimal by 20, and 
the product is 1527co which is of 6 places, and 
the given decimal is but of 4 places, wherefore I » 

cut off 2 Figures at the left hand, viz. 15. which 
is ſo many ſhillings, now when the ſaid 
7635 151s Cutoff from the reſt, there are 
20 yet remaining 2700, which I multiply 
—— - by 12 to find the value thereof in 
1512700 pence, 2nd the product is 3 2400, which 
12 conliiting of 5 places, Icut off one 
- Figure, (viz. 3) trom the left hand, 
3]24:o which is ſo many Pence; {ſo that I 
conclude the veiuc of the given dect- 
mal to be 15 5.—03d. and the remaining Figures, 
P1Z. 2400 are thedecimal parts of a peny, which 
becauſe they do not amount to the value of a Far- 
thing, I do not Reduce any lower, ſe the work 
In the Margent. 
So if .6847 1. be given, and it be required to 
find 1ts value, if you work as is before directed, 
you will find it to be 13 5.-08 4.-1.312 quarters. |.» 
And 374 1. being ſo Reduced, you will find it to 
make 7 5.—-05 4.—3.C40 quarters. | 
In like manner, ifit were required to Reduce 
this decimal of a pound Troy weight , vi, 
84576 l. into known parts; Firſt, 1 multiply 
It by 12, and it produceth 1014912, from which © 
| cut off the two firſt Figures to the left hand, © 


(VILs 


=. 


VB 
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£ 
| I "; 


3s | 


4a 


Dc 10.) for Ounces , and the Remaining Fi- 
gures, which are 14912 do I multi- 
ply by : 0, and the produCt is 298240, \AB84576 
Pon which I cut off the firſt Figure, 12 
viz. 2, which is two peny weight, 
and 08240 remaineth, which I mul- 10J14912 
tiply by 24, and the product 1s 20 
2357760, Which is 23.57760 grains; — 
ſo that I conclude the value of the 2 98240 
given Decimal .84576 pound Troy 24 
weight to be 100z.—-02 pw.—23 gr. — 
.57760; the ſame 1s to be obſerved 3 92960 
in finding the value of any other de- 19 6430 
cimal whatſoever, whether of Coin, 
Weight, Meaſure , Time, or Mo- 23.57760 
tion. 

| might here have added Tables of ReduCtion, 
ſhewing the decimal FraCtions of any of the parts 
of Money, Weight, &c. asdivers Authors have 
already done ; but (becauſe they are (though 
uſeful) ſeldom made uſe of, and partly by reaſon 
of the eaſe in finding the equivalent decimal of 
any Fraction whatſoever, according to the Rules 
herein delivered) I ſhall forbear ir. 


IV. There is a briefer way of diſcovering the 
value of a decimal of a Pound ſterling, viz. The 


Figure which ſtandeth in the firſt place of the de- 


cimal, (viz. in the place of primes) being dou- 
bled, gives you the number of ſhillings; then let 
the Figure pofleſling the ſecond plzce of the ds: 
cimal, (viz. the place of ſeconds) b2:eſteemed fo 
many tens, and the Figure in the third place ac- 
count ſo many units, which faid tens and units 
being accounted one intire nuunber, and made leſs 


by one, will be fo many ferthinzs, which faid 
{hil- 


+6 As 4 * 
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ſhillings and farthingsare the value of the given 
decimal ; but if the Figure 1n the ſecond place be 
5, or elſe exceed 5, then reckon one ſhilling 
for that, and for the exceſs above 5, eſteem eve- 
TY unit 10, as before. 


Example 1. 


What is the value of 7365 /? 

The Figure 7 (ſtanding in the place of primes) 
being doubled, gives 14, which 1s ſo many ſhil- 
lings, and the Figure in the ſecond place, (which 
Is 3) being accounted ſo many tens 1s 30, and 
the Figure in the third place (v:z. 6) being eſteem- 
ed units, and annexed to the tens beforeſaid , 
makes 36, which being leſſened by 1, makes 35 
farthings, which is $4. }, 1o is 145.—084, } the 
value of the given Decimal .7 365 /. 


Example 2. 


What 1s the value of .8896 / ? 
The firſt Figure (8) being doubled, 


to 16, which makes 17 ſhillings : Then the ex- 
ceſs of the ſecond Figure above 5 being 3, I 
eſteem it ſo many Teis, and the Figure (9) in 
The third place being units, makes 39; which 
leſſened by 1, makes 38 Farthings, which is 9 4. !, 
fois 17 5.—9 4d. :, the value of the given decimal 
3396. Andefter the fame manner may the value 
of any decimal of a pound ſterling, be diſcover- 
edat firſt ſight without 10k of a farthing, 


CHAP. 


akes 16; 
| and becauſe the next Figure is above 5, Iadd 1 


Chap. 3. 
CHAP a 
Addition of Decimals. 


I. HE work of Addition of Decimal Fratti- 

ons 1s 1n every reſpect the very ſame with 

- that of whole Numbers of one Denomination'in 

.-, common Arithmetick , | refpe& being had to the 

- Tight ordering or placing of the decimals requi- 

red to be added, which that you may underſtand, 
obſerve this 


General Rule, 


II. When two or more decimals are given to 
be added together, you are ſo to diſpoſe of them 
one under the other, as that all the Figures :on 
the left hand may; ſtand in order one under the 
other, that 1s to ſay, primes under primes, or 
tenth under tenths, (whether they be Cyphers 
or ſignificant Figures) and ſeconds or hundredths, 
under ſeconds or hundredths, &c. obſerving the 
ſame order if they conſiſt ſome of them of never 
ſo many places, and others of never 1o few. 


Example. 

Let there be given theſe following Decimals to 
be added together , viz. .00745, and .0832, 2nd 
.62 and .S : Firſt, I diſpoſe of them in 
order to the work, as you ſee in the .c0746 
Margent, where you fee the lowermolt .c832 
Figure 8, which 1s primes, 1s placed un- £.62 
der 6, o and Oo, which are likewiſe .8 
primes, aud the Figure 2 1n 62 being in 


tne 


21] whole Numbers: As for 
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In the place of ſeconds is placed under 8 and © | 
which are likewiſe ſeconds, or hundredths, and 
the Figure 3 in the place of thirds, or thouſandths 
is placed under 7, which is alſo ſo many thirds, 
&c. Theſameorder is to be obſerved in placing &* 
of the'decimals of mixt Numbers to be added, as 
ſuppoſe there were given theſe following mixt > 
Numbers to be added together, viz. 168.3572, . 
and 36.:64, and 7.42. and.6: Now in order _.; 
tothe finding out their ſum, I diſpoſe of them in +; 
order one under the other as followeth. Where 7 
you may obſerve that the whole Numbers them- 
delves, or Integral parts of the given mixt Num-' 
bers are placed one under the other, as is direCted 
in Addition of whole Numbers, without any re- 
ſpect at all had to the decimals annexed to thern, 
and the decimals are placed under each other, 
according to the DireCtions given in the laſt 
Rule, without any reſpett - had to the Integers, .* 
properly belonging to them. 7 


168.3572 
36.864. 
7.42 
.6 


II. Having placed your given Decimals in or- . 
der, according to this Rule, draw a line under. - 
them, as in Addition of whole Numbers, 'ander 
which line youare to place their ſum; Then pre 
ceed in your work in every reſpett, as:in Addi- 
Uon of Integers, beginning at the right hand, and 
ſo proceeding through the Decimals without any 
regard to: them as Decimals, bur as if they were 

e Numbers : example, let” us' take 
the-Decimals given in the firſt example of the laſt 

, Rule 
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Rule foregoing 3 And firſt I put down 6 under 
the line, becauſe therc 1s no other figure or num- 
ber to add to it, then I proceed to the next, ſay- 
ing 2 and 4 make 6, whichlTI alſo ſet 
; Miown In order under the line, then I ©-.00746 

Fay 3 and 7 make 10, fol ſet down o, ©0832 

and carry 1 to the next,' ſaying 1 that *62 
; = carry, and 2, and 3, make 11, for *8 

"which 1 ſet down 1, and Carry I tO —— 
the next, {aying, 1 that Icarry and 8, 1.51066 2 
=and 6, make 15, which I put in 1ts-. 
\*place ander the line, becauſe it- is the/laſt ; and 
*Þecauſe the figure 5 ſtandeth under the place of 

rimes, I put a point before it, that 1s to ſay be- 
wo 1 and 5, and the work 1s finiſhed ; the 
| anc I being an Integer, and the reſt adecimal, 
creny I find the ſum to be 1.51066, that is 1 
teger, and .51066 parts of an integer. 
+ After the ſame manner if the mixt numbers in 
#hc ſecond example of the foregoing Rule were 
ven to be added, their ſum will be found to be 
4813-2412, that is 213 integers and .2412 deci- 
wal parts of an integer, as you may ſee by the 
Following work. 


168.3872 
36.864. 
7.4.2 
.6 


= — __ 


32475 


{ Other Exaniples for the Learners praCtice' may 
SK ſuch 2s follow. 


'$ 4.2.608 
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42.608 4.368 | 748 


16.07 7.573 30.72 
26.009 724 9.594 
4.2.8 .56 .7350 


we - . AGE —_—  —— ——C— 


127.437 13.225 795.0198 


CAP. IY: 


Subtraction of Decimal 
Fractions. | 


I. \ 7 Hen two Decimal Fractions are gin: 


en, and their difference or exceſs: , 


. required, you mult place them (in order to tht 


work) as you were taught in the foregoing Chap. , 


ter of Addition, and the operation 1s the ver 
{ame in every reſpect as in Subtration of whok 
Numbers of one denomination, beginning at th 
Right hand, as in the following Example. 

Let 1t be requircd to Subtract the Decimal .63; 
from the Decimal .728 ; In order to the 


work [ put them one under the other,viz. .72., 
the biggeſt uppermoſt, and take each fi- .634. 
gure In the lowermeſt out of its Correſs — . 


pondent figure ia the uppermoſt, putting -.09/ 


their reſpeCtive differences in order below th 
line, and I find, (that when 1 have finiſhed th "e 
oxcration)the Remainder or difference to be .094. 


as by the work appeareth. 


ſt 


& 
+. .. 
PP. & 
- ® 
_ "__— * 
= = 
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| Z In like manner if the mixt Number 42-347 

_ ? were given to be ſubtracted from the 
--Mixt number 76.123. | place them in 76.123 

. the ſame order as 1s directed in Additi- ' 42.347 
on beſ{Ore-going, only with this Cauti- -— 
on, be ſure to place the biggeſt upper- 33.776 
moſt, then proceed to take each figure - 
in the lowermoſt out of its correſpondent figure 
In the uppermolt,as if they were whole numbers, 
aud having finiſhed the work, the Remainder, or 
'difference will be found to be 33.776 as you lee it 


done in the Margent. 
When the Decimal given to be Subtracted do 


not conliſt of an equal number of places, ſuch de- 
fett muſt be ſapplyed by annexing Cyphers, or 
ſuppoling as many Cyphers to be annexed (as are 
wanting) on the Right hand, aad then the work 


Will be as in the former Examples. 


Example. 


+ Let it be Required to Subtract .037486 from 
'from .84 ; Now becauſe . 8+ hath in it 
but 2 places, and the other hath 6, I .8400c0 
ſupply that defeCt by annexing 4 Cy- .037486 
ger thereto as in the Margent, and —— 
the work being finiſhed, I find the Re- .802514 
mainder, or difference to be .3025 14. 
* The ſame is to be obſerved when a decimal 
Fraction or mixt number 1s given to be 
- Subtrafted from a whole number, as 64-000 
Sppoſc 15.486 were given to be ſub- 15.486 
acted from 64, becauſe there is no de- ——— 
\Rimal annexed to 64, you are to ſup- 48.514 


"ly the Decimal places witi Cyphers, 


$od then proceed 1n the work as before is direfted, 
/ C 2 and 
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and having finiſhed the work of SubtraCtion, the |. 
Remainder will be found to be 48.5 14 as by the 


work in the margent appeareth. | 
Other Examples for Practice may be thele fol- 


lowing. 


From .3479 34.6 10 
Subtratt 2784 15.0752 0.2358 


aV—_——— —_—— 


Remains 0695 69.5248 9.7642 


—_—T_s WC. 


GREAT. V. 


Multiplication of Decimal 
Fractions. 


1. FN Multiplication of Decimals,whether both 
the Fattors are decimal Fractions, or whe- 
ther they be mixt Numbers, or if the one be a 
decimal Fra@tion, and the other a whole or mixt 
Number the Multiplier is to be placed under the 
Multiplicand in the very ſame manner as in mul- 
tiplication of whole Numbers, and when they are 
fo placed, the operation is the ſame in every 
Reſpe&t, as in Multiplication of whole Numbers, 
and when you have added the ſeveral particular | 
produCts together, as is uſual in whole Numbers, / 


_ value of the product is to be found out by 
is 


General 
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General Rule, 


Look how many Decimal places are in both 
the FaCtors, ( viz. the Multiplicand and Multi- 
plier) ſo many decimal places muſt be in the pro- 
duct. 

Wherefore cut off ſo many figures from the 
right hand of the product for decimals, and the 
figure or figures Remaining on the left hand (if 
there be any ) are lntegers, as in the following 

| Example. ® 

Let it be Required to Multiply 34.82 by 7.26, 
it matters not which you make the Multiplicand, 

_. or the Multiplyar, butl take 7.26 for the Multi- 
plyar, becauſe 1t hath feweſt places, and pur 
1t in order under 34.82, as if they were both-- 
whole numbers, and having finiſhed the work of 
Multiplication I find the produtt to be 2527932 

* as you may ſe by the following work. 


252.7932 


Then to find the value of the produCt, I look 
how many Decimal places are in (both) the Mul- 

| tiplicand and Multiplyar, and I find 4, where- 
fore I mark the 4 firſt places to the Right- hand 
for Decimals, by putting a point between 

' them and the other- figures on the left hand, 
; and then the ProduCt will appear-to be really 
C 3 2 52.7932 


22 
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252.7932 that is 252 integers, and +7932 Deci- , - 
mal parts of an integer. hg 
A ſecond Example m3y be of a mixt Number © 


given to be multiplyed by a Decimal Fraction ; . 


as thus, let it be required to Multiply 38.5746, 
by .00463 3 I prepare the given Numbers for 6- 
Peration as is betore directed, and having finiſhed 
the work I find the product to amount to © 
178620398. Then to find rhe true value of the pro- 
duct I conſider the number of deciual places, in 
both the Fa@ors,which | ind to bag, viz. 4 In the 
Multiplicand and 5 in the Multiplyar,thereforel 
mark out 9 places towzrds the Right hand of the 
product for a Decimal Fretion, which indeed 15 
the whole produd, and therefore | conclude the 
true value of the produCt to be . 1756003 98,as by 

the following operation appeareth, viz. | 


_— —  _— 


1786003938 


A Third Example ſhall be of 2 Decimal Fracti- 
ons, the one being given to be multiplyed by the 
Other, as, let there be given .63478 to be Mul- 
uplyed by .8264, having diſpoſed of the given 
numbers. according to order, and finiſhed the 
work of Multiplication as is before directed, 1 


hind the product to Amount to 524582192,which _ 


being done, to find the true- value thereof, I con- 
iider that there are 9 decimal places in both the 
Factors, 


wt 
«5 
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\ ZFaCtors, viz. 5 in the Multiplicand and 4 In the 

. >*Multiplyar; wherefore I note out 9 places in the 

' - produtt for a decimal Fraction, and fo l find the 

- "true value of the product to be . 524582192, as 
by the following operation appeareth. 


524582192 


The like is to be underſtood in any of the like 
Caſs whatioever. 

II. If it fo happen (as oftentimes 1t may) that 
afcer your Multiplication is finiſhed, the figures 
in the product do not conſiſt of fo many places as 

\ there are decimal figures in the Multiplicand and 
Multiplyar, ſuch defect muſt be ſupplyed by pre- 
fixing as many Cyphers before it towards the left 
hand, as it wanteth places, and then mark ſuch 
produt with the faid prefixed Cyphers, for a 
decimal Fraftion and the true product Required ; 
as in the'following Example. 

Let it»#be Required to Multiply .0476 by 
0642, after the Multiplication is finiſhed, 1 find 
the produCtt to be 305692, conſiſting but of 6 

* + places, but the Numberof Decimal places in the 
- Melriplicand and Multiplyar is 8, wherefore to 

z make the product to conſiſt of 8 places, | prefix 

> 2 Cyphers before it, and then the true produCt 
> will be .00305552 ; the work followeth, 

y C 4 .0476 


gy" 
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952 
1904 
2856 
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.00305592 


In like manner if .376523 wee given to be 
Multiplyed by .1 346, you will find the produdt to 
be 506799958 conſiſting of '9 places, but there 
are 10 Decimal places in both the given FaCtors; 
wherefore. the product muſt be increaſed to 10 
places by prefixing a Cypher which will make 
it .0506799958, as by the following work. 


.376523 
.1346 
2259138 
1506092 
1129569 
376523 


—_ 


.0506799958 


By this time I doubt not but the diligent Lear-\ | 
ner 1s well acquainted with Multiplication of De- _ 
cimal Fradions, the work being as plain and eaſic 


as 1n whole Numbers ; The next we come to 5 » 
Diviſion. | 5 
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Diviſion of Decimal Fractions. 


'FAving gone through Addition, SubtraCtion, 
A and Muſtiplication, (The operation being 


- (as you tee) inevery Reſpect the very ſame as in 


whole Numbers) we come now to Diviſion; and 
al:hough in Decimals, (as well as in whole Num- 


| bers) Divihon may ſeem ſomewhat difficult to 


the young Practitioner, yet we ſhall endeavour to 
render It as plain and eaſe as poſhible may be. 
[. The operation 1n Diviſion of Decimals is in 


every'reſpect the ſame with that of whole num- 


bers, therefore the difficulty in Diviſion of De- 
cimals lyeth not in the operation, but in finding 
out the value of the Quotient after the work of 
Diviſion is ended, a general Rule for finding of 


which ſhall be given by and by. 


II. It 1s neceſſary many times to annex acypher 


* orcyphers to the Dividend, whether it be a whole 


Number, or a mixt Number, or a Decimal Fra- 
Ction, for many times the Diviſor conſiſteth of 
more places then the Dividend, and in that caſe 
there muſt be a competent Number of Cyphers 


\ annexed to the Dividend, as, ſuppoſe it were 


required to divide 73.564 by 46.24897, here you 
cannot conveniently proceed in the work till you 
have annexed Cyphers to the Dividend, to in- 
creaſe the number of places in the decimal part 
thereof,and you. may annex as many as you ay 

or 


26 Dizi (2 of | Char. 6 "vn 
for by tlic 7 Rule of the firſt Chapter, Cyphers *# 


annexed to a Decimal Fraction do neither Aug- | 


ment, nor diminiſh 1ts value. 

Ill. When a queſtion to be wrought by Divi- - 
ſiofh of decimals is prdpoſed, contider whether 
there are a5 many deciinal izures in the dividend, 
as there are in the diviſor ; if chere be any want- 
ing, make them full as many, or rather more by 
annexing Cyphers thereto According to the Rule 
foregoing, but in ſome Cafes there muſt of neceſ- - 
ſity be more, for when there 1s an, equal number 
of decimal places in the dividerd, and in the di- 
viſor, and a diviion can be made,then the Quott- 
ent will infallivly be a whole Number without 
any Fraction, except what 1s 1n the Remainder. 

IV. In Multiplication os Decimal Fractions, 
the product containeth as many Decimal figures 
as there are decimal places in the Multiplicand 
and Muliiplier, and in Diviltion if you multiply 
the Quotient by the diviſor the produtt will be 
equal to the dividend, upoi which conſideration 
the truc value of the Quotient of any divitian 
may intallibly be known by this 


General Ru'e. 


After the work of Diviſion is ended, conſider 
how many decimal places are in the dividend 
more then there are in the diyifor, and how ma- 
ny ſoever the excels is, let ſo many in the Quoti- 
ent be ſeparated from the Reſt for a Decimal. 
But 1i thereare not ſo many figures in the Quo- 
tient, as the ſaid exceſs is, ſach defet muſt be 
ſupplyed, by prefixing as many Cyphers on the 
left hand, putting a point before them, as 
hath been Taught already ; then ſhall ſach Deci- 


mal 


AE 
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B mal as aforeſaid, be the true value of the Quoti- 


->ent ſought. 

at I ſhall explain this Rule by Examples of the 
" ſeveral Caſes that may happen in the diviſion of 
- Decimals, which are 9, as followeth. 


1 ) \(a whole Number 
2 iy whole Number | & | a mixt Number 
3 '& | a Decimal FraQtion 
4 ; & ! a whole Number 
G 56 a mixt Number +> < amixt Number 
6 ' £ ! a Decimal Fra@tion - 
"7 | * | a whole Number 
 8>a Decimal Fraction | = | a mixt Number 
t 


9 a Decimal Freftion 


Caſe 1. 


4 whole number givento be divided by a whole number. 
V. When you are todivide one whole Number 
{by another and they are not commenſurable, 
..though there are no decimals 1n either the divi- 
.dend or the diviſor, yet if you annex a Compe- 
'tent number of Cyphers to the dividend, there 
will be a decimal in the Quotient confi ſting of 
as many places as you annexed Cy phers to the d1- 


tvidend. 
Example '@ 


* Let there be given 5729 to be divided by 438; 
According to the foregoing Rule, |annex a Num- 
- ber of Cyphers, (ſuppoſe 4) to the ziven divi- 


- dend which will ſupply 4 decim3l places, and it | 
2 * will be 5729.0000, and after the work of divili- ; 
»* on is finiſhed I find the Quotient to be 139799 ſ 


F, 433) 5729.0000 (13.0799, &c. 
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Now to find out the value of the Quotient \.- 
by the General Rule before-going, I conſider tha > 
there are no decimals in the diviſor, but there are 
4 in the dividend, and conſequently by the ſaid 
Rule there muſt be 4 decimal places noted out in . 
the Quotient by ſetting a point before them, and 
then the true value of the Quotient will be 
found to be 13.0799- 


Example 2. 


Let there be given 48 to be divided by 43796, 
you cannot here make any work til] you havean. | 
nexed Cyphers to the Dividend, becauſe the di- 
viſor is bigger than the dividend and therefore 
annex as many as you think convenient, ſuppoſe 
6, and having finiſhed the work oi Diviſion you 
will find the Quotient to be 1095, now to find 
out its true value, conſider that there are no de- 
cimal places in the diviſor, but there are 6, in 
the WUividend, therefore there muſt be 6 decimal 
places in the Quotient, but the Quotient as yet 
poſſeſſeth but 4 places, therefore to make then - 
up 6 according to the faid general Rule, I prefi 
two Cyphers before the other figures, on the left 
hand of the ſame,ſ{oas they may take place in the 
decimal by putting a point before them, ſo will 
the true Quotient be .001095, &c. 


43796) 48.0000c0 (.o01095, &c. 


This Firſt Caſe may very well ſerve for a fur- 


ther 11lyſtration of the firſt Rule of the ſecond: 
Chapter of this book. | 


Caſe 


: 


I 
WE . 
+ me 
by © 
- I 
4.5 2% 
: » 7 BR 
Xs 
#- T; 


© Chap. E. 


- 
: 


” 
: be 
oP, 


r 


+ 
_ 
# 


6% 


> 


Decimal F radios. 
Caſe 2. 
Example. ). 


A whole number givento be divided by a mixt number. 


Let the whole number 586 be given to be di- 
vided by the mixt Number 36.4865 ; here you 
may obſerve that although the dividend be great- 
er then the diviſor, yet there can be uo operation 
until the dividend is prepared by annexing a 
competent number oi Gyphers to it, and accord- 
ing to the third Rule of this Chapter, I muſt an- 
nex at leaſt 4, but herel ſhall take 6 (or more at 
pleaſure) and then the dividend will be 
586.co0000, and the work being finiſhed as in 
Diviiion of whole numbers, the Quotient will be 


found to be 1606, &c. 


36.4265) 586.0c0000 (16,06, &c. 


Now to diſcover the value of this Quotient, 


-according to the general Rule aforegoing, I con- 


= 
- 
. 


ſider that there are 4 Decimal figures in the divt- 
ſor, and 6 decimal places in the dividend, the ex- 
ceſs being 2, and conſequently there muſt be xwo 
decimal places noted in the Quotient by pvrting 
a Point before them, and then the true Quotient 
will be 16.06 as you may prove at your 1: tare. 


Example 4. 


Another Example of the lecond Cate way be 
this, Let there be piveu the number 2, no to 
divided by the mixt number 25.74, hiving pry 
pared the dividend, Þy auncsing 0 Gipters 6 
(FA 
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the Quotient by ſetting a point before them, and 
then the true value of the Quotient will be 
found to be 13.0799- 


Example 2. 
Let there be given 48 to be divided by 43796, 


you-cannot here make any work til] you havean- 


nexed Cyphers to the Dividend, becauſe the di. 
viſor is bigger than the dividend and therefor: 
annex as many as you think convenient, ſuppoſe 
6, and having finiſhed the work oi Diviſion you 
will find the Quotient to be 1095, now to find 
out its true value, conlider that there are no de- 
cimal places in the diviſor, but there are 6, in 


the dividend, therefore there muſt be 6 decimal - 


places in the Quotient, but the Quotient as yet 
poſſeſſeth but 4 places, therefore to' make them 
up 6 according to the ſaid general Rule, I prefir 
two Cyphers before the other figures, on the lefi 
hand of the ſame,ſoas they may take place in the 
decimal by putting a point before them, ſo will 
the true Quotient be .001095, &c. 


43796) 48.0000c0 (.001095, &c. 


This Firſt Caſe may very well ſerve for a fur- 


ther 11]uſtration of the firſt Rule of the ſecond : 


I. 


Chapter of this book. 


Caſe 


Js. f F 


Now to find out the value of the Quotient © 
by the General Rule before-going, I conſider that 
there are no decimals in the diviſor, but thereare 
4 in the dividend, and conſequently by the faiq. 


Rule there muſt be 4 decimal places noted out in 
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"Z Chap. 6. Decimal FraGioss. 
TTY Caſe 2. 
Example. 3. 


A whole number givento be divided by a mixt number. 


Let the whole number 586 be given to be di- 
vided by the mixt Number 36.4865 ; here you: 
may obſerve that although the dividend be great- 
'er then the diviſor, yet there can be no operation 
until the dividend is prepared by annexing a 
competent number oi Cyphers to it, and accord- 
ing to the third Rule of this Chapter, I muſt an- 
nex at leaſt 4, but here ſhall take 6 (or more at 
pleaſure) and then the dividend will be. 
586.co0000, and the work being finiſhed as in 
Diviiion of whole numbers, the Quotient will be 
found to be 1606, &c. 


36.4265) 586.0c0000 (16.06, &c. 


Now to diſcover the value of this Quotient, 
according to the general Rule aforegoing, I con- 
- ſider that there are 4 Decimal figures in the divi- 
ſor, and 6 decimal places in the dividend, the ex- 
ceſs being 2.,, and conſequently there muſt be two 
decimal places noted in the Quotient by putting 
a point before them, and then the true Quotient 
.. will be 16.06 as you may prove at your leiſure. 


Example 4. 


- Another Example of the ſecond Caſe may be 
= this, Let there be given the number 2, . ro be 


"2 divided by the mixt number 23.74, having pre- 


'F pared the dividend, by annexing 6 Cyphers to 
£ "a 
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it, (or more at pleaſure) and finiſhed the work 


of diviſion as in whole numbers, I find the Quoti. ** 
ent to be 6953 & Cc. 7, 


28.74) 2.000000 ( 0695, &Cc. 

Now to find out the true value of this Quotient 
I conſider according to the General Rule, that 
there are but two Decimal places in the Diviſor, 
and6 in the dividend, therefore (the exceſs being 
4) there muſt be 4 decimal places in the” Quoti- 
ent, but there are but three places, wheretore[ 
make them up 4, by prefixing a Cypher before 
them, according to the latter part of the faid 
General Rule. 


Caſe 2. 
Example F. 
A whole numb. ven to be divided by a decimal Fratt. 


Let there be given the whole Number 48 to 
be divided by the decimal .0675, after the divi- 
dend is prepared by annexing a competent number 
of Cyphers, as ſuppoſe 7, after the work of Di- 
vilion1s ended, I find the Quotient to amount to 
711111 as followeth. 

.0675) 43.0000000. (711.111, G&c. 

Now to find out the value of the ſaid Quotient, 

by the foregoing general Rule, I conſider that 
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there are 4 decimal places in the Diviſor, and 7 


in the Dividend, the exceſs being 3, wherefore [ 
conclude that according to the faid Rule, there 
mult be 3 decimal figures in the Quote, out off or 


leparated from the reſt by a point, and then the 


true value of the Quotient will be 711.111 that is 
7 \ 1 integers, and 111 decimal parts of an integer 


or very near. | Caſe 
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Caſe 4. 


Example 6. 


A mixt number given tobe divided by a whole number. 


Tet there begiven the mixt Number 743.574 
.. to be divided by the whole Number 75. 
After the Dividend is prepared by annexing 
- Cyphers at pleaſure, and the operation (accord- 
ing to diviltion of whole numbers finiſhed) you 
will find this Quotient, viz. 9914.32. 
75) 743-57400 (9.91432 
Now to find out the true value of the faid 
Quotient, I conſider that after there are 2 Cy- 
phers annexed to the dividend, that the decimal 
part thereof will poſſeſs x places; and becauſe 
there are none in the diviſor, - therefore the ex- 
\.. ceſs 185, and conſequently (zccording to the faid 
General Rule) 1 note 5 places in the Quotient for 
+ the decimal part, which being done, I find the 
+ true value of it to be 9.91432. 


Example 7. 


Again, Let the dividend in tac !aſt Example, 

Viz. 743-574 be given to be divided by the whole 

'- Number 43576, and the Quotient will bz found 

. to be 17063), if there be 3 Cyphers annexed to 

- thedividend,and there will b26 decimal places in 
"-* jt, and not one in the diviſor, wherefore there 
- muſt be 6 decimal places in the Quotizn:, but 
© thereare but 5, therefore to make them 6, Ac- 
"> cording to the ſ:id General Rule, ! preix a Cy- 
7 pher, and then the true value of tae Ga 
F W1: 


4 


32 Diviſion of Chap. 6, ke: 


will be .017063 as upon proof you will eaſily ©" 
find. | wy : 


\ 43576) 743574000 (.017063, &c. 


Caſe 5. 
Example 3. 


A muxt number gwen to be divided by a mixt nmuber, 


/ 


Let the following mixt Number viz. 3.748 be 
given to be divided by the mixt Number 46.375, 
Here according to former directions I annex Cy- 
phers (at pleaſure) to the dividend, ſuppoſe 5, 
then will the dividend be 3.7480000c0 and hay 
ing finiſhed the work of diviſion, as if they were 
Wo whole numbers, I find the Quote to be 8084, &:. 
but the true value of this Quotient thus found 
as yet know not, therefore to make a diſcovery 
of its value I conlider that in the dividend there 
are 8 decimal places, and in the diviſor there are _ 
but three ſuch places, therefore the number of . 
decimal places in the dividend exceeds the num- 
ber of places in the diviſor by 5, ſo that by the 
foregoing general Rule I know thot theremuſt _ 
| ] be 5 decimal places in the Qnotient, but there are 

only 4 figures, viz. 8084, but to make them 5 
@ccording to the General Rule,I prefix a Cypher 
before the other figures and it makes: .o8084 
which 15 the true Quotient ſought. 


46.375) 3.748000co (.08084, &c. 
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Caſe NO, 
A mixt number gven to be divided by a Dec. Fraftion. 


Example 9. ND La, 
\ Let there be given the mixt number 54.379 
to be divided by the Decimal Fraftion ..34687, 
having annexed a competentrtfhmber'of:Cyphers, 
io that there may be 3, or 4, or 5 Decimal places 
In'the dividend more then there are in the divis: 
ſor, wherefore I annex. 6 Cyphers, and then the 
dividend will be.54.379000000, and when, the 
ork of diviſion'is ended the Quotient will be 
Rand to be 15677Cc5- \ es 201g W- 
Which being done'the next thing in qxder to. 
the comptearing of the'work, is, to find out the 
' rue value of the ſaid Quotient, which js eaſily 
done by the faid general rule, for I conlider that 
In the diviſor there are 5 decimal places but ir 
the dividend there are 9 (viz. 3 given ſignifi- 
eat figures:and-6- Cyphers annexed) ſo that the: 
Excels is 4, therefore | conclude that there muft 
be , decimal places in the Quotient, and the reſt 
are of the Integral part, fo-that I find the true 
Quotient is 156.7705, that is 136. Integers, apd 
; os 2-5 partes of an Integer, which you 
g uy eaſily prove at your Leiſure. 
He'd 34687). $54-379000co0o (156.7705. CC. 


ay? JOE EOS Example LO. | | | 
*©1f there were given the mixt Number 45. 384 

" *>@$ be divided by .000247 ; here are not ſo many 

"@cimal places in the dividend as there are in the 

- Wviſor, therefore do 1 increaſe their Number by 
Wo D annex- 
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annexing 5 Cyphers thereto, and then the divi- :-! 
dend will be 45.38400coo, then do I proceed to | N 
the operation, raking no notice at all of the « 
Cyphers which are before the diviſor, but work '** 
as if there were none at all, and when the work 

of diviſion is finiſhed, I find the Quotient to be 
183740. 89, (FC. es 


009247). 45-K$490900 (183749.B9, Ge. 


Now the. Quotienzbeing found, I come nextto - | 
find ont its valve, which to do I conſider that = 
there are 6 decimal places in the divifor, and 8 in 
the dividend, ſo'that the excels is 2 places, there- 
fore I conclude according to the faid general 
Rule, that there, muſt be two decimal places not | 
ed in the, Quotient, ſo that. then its true value 
will be found to be 183740. $9, &c. | 


| Geſe 7. ; 

A Decimal F ration given to be divided by 4a wholt 
nUMPer, | | 'f 

£ 


Example 11. 


l 

Let it be Required to divide the decimal 
Fraction 07854. by the whole Number 25: 
here in this Example, there is no need of ane , 
nexing any Cyphers to the dividend to prepare | | 
It for operation, but yet you may at your plea- | * 
ſure, only becauſe there is no neceſfity I ſhall for- ©. 4 
bear it, and proceed to the work accarding to '. ; 
the Rule of Diviſion in whole Numbers; and the 
work being finiſhed, I find the Quotient to be : C 
314, tnenlproceed to find out the value of this *. 
Quotient.  * 
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© Quotient by the General Rule foregoing, and be- 


v 
: 
_ 


2 cauſe there 1s no decimal in the diviſor, and 5 in 
+ the dividend, therefore there muſt be 5 decimal 
*placesin the Quotient, and there are bur 3 places 

© as yet, therefore do I prefix two Cyphers before 
the Quotient thus found, and note them for the 
true Quotient ſought, which is ,00314, as Dy the 


;OPcration appeareth. 


D 25.) -07864 (-00314 

4 Soak 

" A Decimal Frattion given to be divided by & 
| 78Xt Number. 

j Exanple 12. 


| 
5" Let there be given the Decimal Fraction .846, 
To be divided by the mixt Number 3.476,here | 1. 
' Prepare the dividend for the work by annexing 4 
yphers thereto, and having finiſhed the work of 
ivifionTfind the Quotient to be 243 3,and to dil- 
Lover its value according to the general Rule, l 
conſider that there are in thedividend(after the 4 
Cyphers are thereto annexed) 7 decimal places, & 
- Ip the Diviſor there are bur 3, ſo that the exceſs 
2B 4, therefore I conclude that there muſt be four 
- decimal places in the Quotient, fo thar the true 
+ Quotient is the Decimal Number .2433, &c. as 
-followeth. 


 ) 3-476) .$460000 (.2433, Sc. 
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But if to the ſaid dividend .346 there hai; 
been annexed 5 Cyphers then the true Quotient.” 


would have been .24338, &c. and if there ha(#* 


whe. F 
. '-'y 
» FL 


been 6 Cyphers annexed thereto then had the 


Quotient been .243383, &c. 


Example 13. 


Let it be Required to divide this Decim! 


Fraftion, viz. .846 by the mixt Number 34.76, 


, 


after I have annexed Cyphers to the Dividend. -* 


to prepare it for the work ; and the work 0 
Diviſion being finiſhed, I find (as before ) tk 
Quotient to be 2433, but the value of it bein: 


found out, by the general Rule, will be differen 


from the former Quote, for having taken th 
number of decimal places, in the dividend ant 
the diviſor, I find the exceſs to be 5 in the div; 
dend, ſo that there ſhould be 5 decimal places ir 
the Quotient, but there are now but 4 place 
wherefore to ſupply that defect I prefix a Cyphe 
before the ſaid Quote, and put a point beforei 
ſo as It may take place in the Decimal, and the 


the true value of the Quotient will be .0243z + 


&c. as followeth 


3476) .8460000 (.02433, Cc. 


And if the Diviſor had been 347.6 then th, | 


Quote would have been .co2433, &c. 


Caſt 


* 
% 
: 
Fl 
= 
C * 
& 
4 
d - * 
x4 
[ 
= 
> 
< 


, 
ns 
*.4 
pz 
4 
-” 
"1 


» 


- 
- 
- 
” 

Z 


" & Chap. 6. Decimal Fradions. 37 


Caſe 9 


A Decimal Fraftion given to be divided by a 


Decimal Frattion. 
Example I 4. 


Let there be given the Decimal Fraction 
.835796 to be divided by .243, here I may annex 


-.,Cyphers at pleaſure to the Divjdend to prepare 


© 
=; 


It for operation, but becauſe there is no neceſſity 


for itl ſhall forbear, and proceed to the work as 
\ In Diviſion of whole numbers, which being fi- 
iſhed I find in the Quotient the number 3439) 


and now I have nothing to do bat to find out the 


'true value of this Quotient, and in order there- 
unto [I conſider that in the dividend are 6 decimal 
Places, and in the diviſor but 3, wherefore the 


excels 1 is 3, Which is the number of decimal places 


-,in the Quotient, which beipy ſeparated from the 
reſt by a point according to former direftions,the 


true value of the Quotient will be found to be 


| :3.439, CC. 


.243) -835796 (3-439 


But it the dividend had had a Cypher annexed 
;to It, then the Quotieat would have been 3.43 94 
cc. and if two Cyphers had been annexed to it, 
-* then the Quotient would have been 3.43948,0c.. 
| But if the dividend had been .c835796, and the 
z diviſor the ſame as before, the operation would 
” have been ſtill the ſame, and the ſame figures 
would be in the Quotient but not of the ſamo 


© yalue, for they would have been all Decimals, 


D 3 | VIZ 
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viz. .3439, &c. But if the dividend had been 
(as beſore ) .835796, and the diviſor had been 7 
(.0243,) the ſame as before with a Cypher pre- 7 
fixed before it to depreſs its value, though the #7 
_ operation be the very ſame, yet the value of the © 
Quotient would have been 34.39, &c. And if 
the Diviſor had had two Cyphers prefixed before 

it thus .00243 then the Quotient would have 
been 343-9, &c. And if the diviſor had been _ 
(.co0243 ) the ſame as beiore with 3 Cypher, 
prefixed before it then the Quotient would have | 
been 3439. conſiſting intirely of Integers, except 
you had annexed Cyphers to the Dividend. Thus 
have | largely gone over all the Caſes that can 
happen in diviſion of Decimals, and have given 
one or more examples in every Caſe, fo that! 
hope by this time the diligent Reader is made - 
capable of perſorming any operation, either in 
Addition, Subtraftion, Multiplication, or Di- 
viſion of Decimals, and if he be ſo perfected, 
perhaps he may be defgrous to know ſomething of - 
their uſe and applicatiM in the practical parts of 
Arithmetick, before he comes to the more difi- 
cult partof theextraCtion of Roots, and becauk - 
1 would not cull theedge of his Appetite, I ſhall 
give him a taſte of their excellent uſe in the Rule 

of Proportion, and in the menſuration of ſome 
Superſicies and Solids, and then come to ſhew 
their, uſe in the extrafting the Cube and Square 
Roots, and the calculating of Intereſt, &c,- - | 
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C H A p. vir 
"The Rule of 3 i m Decimak, 


Shari not here ne2aHk i h the " of 2 3 In 
«KF its diſtin kinds, viz. Single, Double, Di- 
ret, 'of Inverſe, ſappoſing the Learner to be 
acquainted with that Sltedy 1 in the Pradtice of 
vulgar Avithmetick. 
1. In the Rufe of 3th Derimals, the operati- 
'8n is in every Reſpect the fame as. in whole 
Numbers, fo is it in all the parts, or. Rates of 
Atithmerick, only when you work in Decimals, 
2 oo muſt have Reſpect to the Decinial' Rules be- 
- fore taught, for in Decimals you muſt Add, Sub- 
tract, Multiply, and Divige, when, and after 
the ſame manner as you do in whole Numbers, a 
few Examples will make you perfeCt in the knows 
ledge thereof. 


Example. 1. 


If 13 7. of Tobacco coſt 3s. 64. how much 
il 326' 1. coſt at that Rate ? 


,., When the Fractional parts of the Numbers in 
this Queſtion are turned into Decimals, then it; 
Fill be read thus, viz. 

© If 1.757. of Tobacco coſt 3.5 s. how much 
0 326.25 /. of the ſamecoſt at "hat Rate ? 
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"The numbers being orderly placed as is dire&. [4 
ed in the 6 Rule of "the 10 Chapter of my 


Vulgar Arithmetick will ſtand as followeth, 7 
U1Z.. 3 E X Por” 7 


f « 

LOT ad Th 
I» 
f Fi» ©” — 
- F 

* 4 

-- 
by 


© s. L. 
I.75 : 3.5 : 326-25 


And if you multiply the third number by the 
ſecond, or the {econd by the third,. which'is all 
' one, and divide, the-produt thereof by the firſt, 
as is Ajrected in the 10 Rule of the 7 Chap. 
of my. Vulgar Arithmetick ; only in Multiply- 
ing and Dividing, you muſt have regard to Mul- 
tiplication-and Divilion of Decimals deliveredin 
the two Chapters foregoing, and when the 
- work'is finiſhed, the anſwer will be found to be 
652.5 ſhillings, or 32/. 125. 64. ſee the fol. 
lowing work. 
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. l. $; 
1.75 3:33 : : | 326-29 :} 0923-9 
| 35 


163125 
97975 


F. 
1.75) 1141.975 (652.5 
I95O . 's ® | 


918 
875 


Om ———— 


. Wo 437 
Facit 652.5 ſhillings 350 
' or321. 125. 64. 


375 
875 


—————— 


(0) 


Example 2 


If 9 C. of Tobacco coſt 25 . 7.s. what will 
"be he Price of 17 C. weight of the fame at that 
ate ? 

/ The given numbers being Rightly ake =s fol 

er —_ the whole operation take 


C, bo C. L. 
9'.: 8 <: 17 2: 445.609 


— — —_ ——_— 


9) +2050 (47833 
Kr 8 


Tz Facit 47.883 6 of -- 


»] 
'F) 


\'Here;you ſee that: the Anſwer In Decimals is * . 


7. % 4 
* 
”& 


47 88> 1. now the valoe of this decimal FraCts 
on, may be diſcovered at firſt ſight (by: that 


brigf;yray of findingithe value of: :a: decimal: part | 


& 2 paund ſterlvigs delivered :1n whe 4 Rulecof 
| the 2 Chapter foregoing ) to he 17 s. 8-43fere; 
| for 8 primes is 16 ſhillings, and 8 ſeconds is x ſhil- 
}igg more, and 3 ſeconds over, which with the 3 
In the place of thirds make 33, from which aba- 


ting 1, becauſe it is above 25, there remains 32 
f:rthings or $ pence. 


Example 


T be Rule of 3 Chap. l 138 


75 471, 175. 8d. fere 
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Example 1 


= If an ounce of Gold be worth 2/7. 19s. 4d. 
= I demand the price of 190z. 3pw. 5 gr. at that 
&: Rate? 
By the 4 Rule of the 2 Chapter 3 pw. 5 gr. 
- may be Reduced to this decimal of an ounce v:z. 
A60416, ſo that 19.160416 is a mixt number 
__- equalin value to 19 0x. 3 pw.5 gr.And by the ſame 
> Rule .9666 is found to be the Decimal part of a 
© pound ſterling, equal in value to 195. 44. fo 
-.- That the Decimals being found out, and the num- 
bers given in the Queſtion DUNg ſtated 1n order 
will be as followeth, viz. 


OZ. l. 0Z. [. 
1 : 2.9666 : : 19.160416 : 56.841 
2.9666 
Fa, [ £474 T7 
- - Facit 56.841, Cc. 114962496 
—— £C. £ © 1-14962496 
.-- 0r 56-16-10 fere 114962496 
= 17244-3744 
", 38320832 
' $6. $41 2901056 


| *** 
4 #- 
* "'E: 
” L< 
FAS} 15.8 
Fi 


So that I find the Anſwer to the Queſtion to 
© be 56.84129, &c. or 561. 165. 10 4. very near 
* aS It may be difcovered by the brief way of find- 
| ing the value of the decimal of a pound ſterling 

| delivered before 1 10 a the 1 3 Page. 
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CHAP. 


Chap, 2, 


CH A P. VIII 
The further bh of Decimal nf F 
_ Mcnfuration of Super. 

25 and Solids. bt 
PX QP. [. ; 


T5 Meajure a long S quare. 


His Figure A | Dh 
48 — 
metricians Is Fan 
called aReCtan- wb 
enlar Paralclo- Wt __'k*$ 
fram, and it B C8 


may very fitly 
be repreſented by a long fquare Table, or a long ©, 
Board, or the like, as the figure A, B, C,D, in | ® 
the Margent, and to find out its Content the þ n 
Rte is 

Multiply thelength of it zn Feet, or Inches, by 
the breadth of It zn Feet, or in Inches, and the i 


produtt will give you the true Superficial Con-Þ 
tent of it in Feet or Inches. | bo 
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"oY, Example. 


* There is a Table whoſe length is 18-75 Feet 
2 and its Breadth 3.5 Feet, I demand its content 
_- In Feet? - 
k To Anſwer this Queſtion, I take-18.75 feet 
-- > (the length of it) and multiply it by $3.5 feec 
(the breadth of it) and the product is 65.625 
= feet, whichis the Content of the Table, as was 
+» Required. See the work 


_ | 18.75 

J's 
19375 
5625 


Facit 65.625 Feet 


-* Here by the way take notice chat although 
x amongſt Artificers, the two foot Rule is gene- 

> rally divided each foot into 12 Inches, cc. Yet 
-» for him that 1s at any time employed in the pra- 
3: Cticeof Meaſuring, it would be moſt neceſſary 
'-* for him to have his two foot Rule, each foor 4di- 
vided into 10 equal parts,and each of thoſe parts 
divided again into 10 other equal parts, ſo would 
the whole foot be divided into 100 equal parts, 
and thereby would it be made fit to take the Ut- 
menſions of any thing whatſoever, in fcet, and 
decimal parts of a foot, and thereby the Contenc 
of any thing may be found as exaCtly it got 
more exactly and near, then if the foct were dt- 


vided into Inches, quarters and half quarters, 
and 
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and thereby many times would there be much 
labour and paines avoided, which the Artiſt is 


Content to undergo through the want of ſuch 
Decimal diviſion of his Rule, as we will ſhew in 
the ſolving of the former propoſition, after the 
vulgar way. Thequeſtion 1s 

There 1s a Table whoſe length is 18 foot 9g 
inches, and its breadth 3 foot 6 inches, now [I 
demand its content in feet ? 

Now, before I can find itscontent, I muſt find 


its length and breadth in inches, and then multi- # 


ly the inches of the lengrh by the inches of the 
readth, and then the produtt will be 9450 


. which is its Content in ſquare inches, and to find © 


its Content in feet I muſt divide the inches by 
1.44 (the number of ſquare inches in a foot) and 
the Quotient is the Conteat in feer - See the work 
following. 
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length 225 inches breadth 42 inches 


_— 


144) 9450 (65:7; feet 
864.* 
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Sa that you ſee actording to this way the an- 
ſwer is 65 {quare feet and 90 inches, or *' of a 
faot which 1s the very ſame with that anſwerin 
| Decimals, and if the Diviſion by 144 had been 
# continued by annexing Cyphers to the Dividend 
# 9450, there would have come ont in the Quott- 
ent the Decimal .624 as before, 

But how tedious a work It 1s to anſwer it af- 
> ter the Vulgar way, compared with the decimal 
j way [ leave the Judicious Reader to judge, and 
by much more tedious would it have been if there 

* had been either halfs or quarters of inches either 
2 in thelength or breadth, or both, but the work 
. would ſtill have been the ſame in the Decimal 

way, that is, in every Reſpect as ealie. 

After the ſame manner is fonad out the Con- 

' tent of the true Geometrical Square; which is a 

— figure fitly Repreſented by an exatt ſquare Tren- 

- Cher, that is, having its length and breadth both 
( | equal. 


PROP. IL 


, To find the Content of A right 
. aneled Triangle. 


Right angled Triangle is a plain figure hav- 
ing 3 ſides and 3 Angles as the hgure B,C, 
D, in the. margent,' two of which fides 
B v;z.BC, and CD, are perpendicular to cach o- 
ther now if from the top of the perpendicular 


{at D, there be a line drawn parallel to the baie 
E, GC 


. 48 The «ſe of Decimals Chap: 8; 
| B,C, as is the Prickt.line A,D, and from theehd 
| of the Baſe at B, there be drawn the prickt line 
| BA parallel to the perpendicular till it meet the 
| ' Hine AD in A, then will there be made the paral.- 
[ telogram, or long {ſquare A,B, C, D, of which | 
| - the Triangle B, C,D, is half, the Diagonal B,D, 
dividing the whole paralelogram into 2 equal | 


parts. 


OS, 4 gt ag 7 I Te rr nn, 


Now 1t 1s plain from the firſt propoſition, that 
if you multiply the ſide B, C, by the ſide C,D, 
then the product will be the Content of the whole 
parallelogram A, B, C, D, and then the half of 
that Content will be the Content of the givenTri: 
angle B,C,D. Or if you take half C D, ,which 
is C,F, and half of BA, which is B,E, and 
draw the line E, F, then will E, F., divide the 


, Chap. 9. 77 Meafaring. 49 
I Þ half the baſe of a ReQtangular Triangle ( which 


is all one) the product will be the true Content 
thereof. | 


Example. 


= In the former Triangle the baſe B, C, 1s 
& 18.25 Feet, and the perpendicular C, D, is 
12.26 Feet, I demand its Content in Feet ? 

Here I firſt find the Content of the whole 
Parallelogram, by multiplying the figes toge- 
ther, and the produ is 224.1128 'Feet ; and 
the half of that product, is the Coptent of the 
8 Triangle B, C, D, which is 112.0564 Feet. 
& dee the following work : 


x 
5 18.23 the ſide B, C, 
' 12.26 the fide C,D. 
——_ _ 4 
1 0968 
3656 
3656 
1828. 


2) 224.1128 (112.0564 Feet 


The Content, would ' have been the ſame; if I 
had nmultiplyed the one tide by half the' other, 
which 'is indeed the ſhorteſt way, and moſt 
practical ; See the work : Gon”. 


by E the 
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the whole fide B, C, 18.28 [7 
3 the ſide C, D, 6.13 £3 


5434 
1828 


10968 


KG dre mes 
Facit 12.0564 Feet F:. 
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- PROD. III 
To find the Content 0 f any plain 1 
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Triangle, not Refanoular. % 


6 22 , 
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FT HE beſt and caſieſt way is to let fall 1 
| perpendicular, upon the longeſt ſide fron? 
the angle that is oppoſite to it, which will di 
—_— _ "I Right-angled plain Tings 

» WPPoIe there were given the plain Triar 
gle A BC, as followeth,” PIY Nf 


Job) 


: Here the fide A B, being the longeſt ſide, I 
-&t fall a perpendicular from its oppoſite angle at 


©, which falleth upon D, in the line A B, ſo is 
"the line.C D the neareſt diſtance - between the 
angular point C, and the line A B, anddivideth 
the given Triangle A BC, into two Right-an- 
- -gled Triangles, (viz.) ADCand CDB; and. 
2 you find the Content of theſe two Right- 
*g=gled-Triangles (according to the direQions in 
.4< ze ſecond propoſition) and add them together, 
—Shelr ſum will be. the Content of the given Tri- 
gle ABC. But it may be more Artificially 
Fund out thus, 
ak Multiply half the line CD, into the whole 
*Rne A B, the produtt will give the Content of 
"he Triangle which was ſought, or if you mul- 
-Mply the whole line C D,. into half the line 
=& B, the produCt will be the Content of the given 
riangle, which is very plain from a due conſi- 
ration of the method uſed in ſolving the {- 
dnd propoſition. 


3 SE 4+. 
© d 
C3IFITS 4 


{3 Let the baſe or longeſt ſide A B be 48.5 Feet 
ng, and tet the levgth of the perpendiculat 
FED be 21.6 Feet, I delire to knoiwv how many 
Y: E 2 {quare 
4" BY; 


— 
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ſquare, or ſuperficial feet are contained in teh 
ſaid Triangle ? 
To reſolve this Queſtion according to "Mo 
foregoing Rule, [I firſt Bi-part the baſe AB iy j 
which is 24.25 which I multiply by the. lengti®” 
of the perpendicular CÞ 21.6 and the prove 
is 523.8 : Sce the following work, 


24.25 or thus 48.5 DIE 

2146. t+ 10.8 == 

, f/f IE FE 

- 245FO | 3830 "mn, 

2425 | 4850 Ing 

4550 OL t— = 
A 7 Ng ' . 523.80 $. 

| $23,800 faci - [” 


of the foreſaid ways ſbever you work ; obſern. # 
the ſame method i in finding the content. of as,» 
oblique Triangle given, | bo 


PR OP. IV. 
T: fi ad the Content of a Tr 


FI HIM, 


Trapezivm is a 'plane figure having fot 
unequal ſides;and as many unequal Ang'# 
It matters not how unequal they are, ® 


to find out its Content oblerye the following 07 Tek 
rections, viz. = 


Divi9y 


Chap. 8, in Meaſuring. 53. 
| * Divide it*into two oblique Triangles, by 
| Wrawing a line from any one of the angles, to 

the angle chat is oppoſite thereto, which line 

thall be a common baſe to both the Triangles. 
G Then if you find out the content of both 
a Triangles, according to the method pre- 
F {ſcribed in the third propoſition, the ſum of 
* their contents, is the content of the given Tra- 
* pezium. 
- Orit may be more Artificially found out thus, 
— 
Multiply the length of the common baſe by 
* {half the ſum of the perpendiculars let fall from 
the Angles oppoſite to the ſaid common baſe, 
and the product will be the content of the whole 
Trapezium : or elle, 
\ Multiply the ſum of the ſaid Perpendiculars by 
- half the ſaid common baſe, and it will produce 


ap ſame effect. 


Example. 


2 In the following Trapezium ABCD, draw 
"the baſe A C, which ſuppoſe - be 9.5 Feet, 
+ then let fall the perpendicular at D, which let be 
i% 45 Feet, and that at B 4.25 Feet, the ſum of 
the ſaid perpendiculars is 7.7 half of which is 
8-85, by which if the common baſe A C be mul- 
'k the product (which is) 36.575 1s the 
ZContent of the Trapezium required Or if 

Fou multiply 7.7 the ſum of the perpendiculars 

Dy half of the common baſe 9.5, which 1s 4-75 

the product will be the ſame. See the follows 


| g WOrk. 


E 3 3-45 


3-45 the perpendicular at D $5 
4-25 the perpendicular at B Sw 


CE +> 2 
7.70 their Sum -N 
Am | 
3.35 their half Sum 
9-5 AC ON 
Gunman 4.75 half AG | os” 
1925 7-7 _ 
34655 em * 
Pa Rong. 3325 
ft 36. $75 07 
W 6! ; Ee 
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Regular Polygon 1s a: heige Cans eolſs 
ing of equal ſides and equali/Angles, -vite. 


| a Pentagon, conſiſting of 5 equal ſides, 
| ood 5 equal Augles ; an Hexagon,. conſiſting of 
ual fides, and 6 eq py 4 . «my rg Heptagon 
of even equal ſides, #n bf ei glit, &c. 
'. and to meaſure any 1 of theſe ary of planes 
. thus draw a line from the 
” to the middle of any'antinf Bk _ 2 
rh that line into half the rang of. the ſi des, 
Y and the product thence ariſt 3s the torltent of 
22> the} given plane. 
> HI ſhall give you an Example of this in the 
£/ fn of an: TEA Eves. ys of T «ql 
ih, es. LLIT 'tax\ STE 
2% Let there be given the Hexa on ABCD EF, 
© having the length of” 13 76; 4 TR DAR ITE. 
2 each fide 30 then wil MANI Ins Ny obiY 
X the length of ths | 
© perpendicular G” 
| be 26 6 fere,now thei 
being in all 6 Tl 
| and each of them If 72A 
& length 30, the fim'' 00? 
& of chem all 1s _=_ 
# the half of wh _ ri Bin ; 
6 ® go,which being 2113 e101 cl 


xs 


BE. = 
hd ,TH 
%. £ 


and DH, and E G, Tots the whole figure divided 
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tiplyed by 26, the product will be 2340, which 
is the content of the given Hexagon. oy 
The Reaſon 'of this manner of working i; 


4 435 
* 
z 


very plain, if from the Centre you draw the #* 
lines G A, and GB, thereby making the Trian-&” 
gle GA B, whoſe content (by the third propy 
ſition) is found by multiplying the perpendicula% 
G H 1nto half the ſide AB, viz. into H A, 05 + 
HB, but:there are 6 ſuch Triangles in the gh a 
yen Polygon ; theretore G H, multiplied into 6: 
times H B,. produceth the content required. © 


: *% 
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PR OP. VL 


To find the Content of any Irregs-\ 


Ty 


8 
Fs 
” 
> 


* 


Firſt take Care that the whole plane be di- 3 
vided in Trapeziums and Triangles according *X 
to your own Fancy, and as the nature of theZ® 
plane will bear, and then meaſure thoſe Trape- # 
zZiums and Triangles, as is diredted in the third 
and fourth Propoſitions before going, and add 
the ſeveral contents together, ſo will the ſun | 
give you the whole content of that Irregular 
Folyon. : —© Fen - = 

AS1n this Example, firſt I draw the lines AC, 


« ye HOI 

1nco GS 
Led ws: 4 
Ag»; 
ZE 
7 , 


\ 


As 
\ F > : " 
My >»*F, Sea tnEEIG _ +4, wi F Þs ” 
— is. TS. — * os __ _ 
«4, 8 _— 6 .» gb £ T=. l FÞ 
= Is > To AST 7 bs wa + #. 3 . 


RETIRE ot oe. EN 
- b on p > © n= » 
Re TG Cos FO att oa 


4 —_— 
on De 
"Gove 

a þ 2 


4 TI 97 A». af 
ap2 IRS Trees : x IS... 
5. RE - EM. =D 4; , - 
®. 5, 
4 


A or __ LIE. 
l > 


YL 


an Mea ſuring. = 


into the Trapeziums AB CI, and CIHD, and 
DHGE, and the Triangle E G F, the contents 
of which being ſeverally found out by the third 
and fourth Propoſition, the ſum of them will be 
the content. of the whole figure. 


PROP. VII 


f 


To find the circumference of . a Circle hav- 
ins the Diameter given. 


Circle- 1s a Geometrical figure exactly 
Round, ſo that if from a point in the 
middle of it called the Centre, there be 

never ſo many lines drawn to the Circumference, 


1 they will all be of equal length. But between 


the diameter and circumference of a circle there 


oy cannot be found a true and exaC(t proportion. 


= be nearas 7 is to 22 but that of Yan Ceulen Is 


Archimedes hath demonftrated the proportion to 
the 
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the moſt exatt, who makes it to be as 1, is to 
3. 14159265358979323846 &c. but for pra. 
ice this following proportion is ſufficiently 
exact, —_— | 


As 1. 1s to 3.1416 
So is the Diameter of any Circte, 
To its Circumference. 


T0 
In the Circle deſcribed in the Margent, the 87 


Diameter AC is 
28, I demand what 
15 the circuryterence 
AB CD? " 
To Anſwer which 

[ fay. by the propor- 
tion foregoing 3; As 
I is to 3.1416, fois 
28 the diameter to 
87.9648, which is 


the circumference ABCD. The work fol- 


loweth. 


As 1 to 3.1416, ſ01528 to $7.9648 


28 


wc 


251328 
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87.9648 
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PROP. VIIL 


To find the content of a Circle having the 


Diameter given. 


Irſt find out the circumference, by the laſt 
Propoſition, then multiply half the circum- 


ference by half the diameter, and that produdt 
is the Content. | 


E xanple 


There is a Circle whoſe Diameter is 14 
Inches, I demand how many ſquare Inches are 


the: content of that Circle? © -» 


By the foregoing Propoſition, I find the cir- 
cumference to be 43.9824 Inches, the half of 
which is 21.9912 which being multiplyed by 
7+ ( half the given Diameter ) the product is 


153-9384 which is the content Required. See 
the work, © cs 
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PROP. Lx. 


To find the folid content of a ſquare piece of 
| Timber, Stone, &c. whoſe baſes are a5 
equal G that ls, Whoſe ends are of the a 
Jame bieneſs. * 21 


| Uch -a ſolid piece by Geometricians is called a 
Parallelepipedon, and 1't: vntent 1s thus 
found out, viz. 

Firſt find out the yaperficial content of the 
baſe or end, (by the firſt propoſition) then 
multiply that content by the whole length, and 
thar produdt is the Solid content of the whole 


Piece. 
Example 


| There 15.a ſquare piece of Timber, the two 
contiguous - iides at the end of which are 2.5 
Feer, and 1.9 Feet, and its length is 22 Feet, [ 

emand how many ſolid Feet are in that piece 
of Timber. 

Firſt I multiply 2.5 by 1.8 the ſides of the 
baſe, and that produceth 4.5 for the content of 
the baſe or end, and that product I multiply by 
22 the length, and that produceth 99 Feet, and 
ſo. many is there contained in that piece of 
 Iumbor. As you may ſee in the following work. 
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"*5 $the 2 ſides at the end 


200 
25 


—_— — 


4.50 the ſuperficial content of the end 
22 


900 
900 


facit 99.00 Feet for the content Required. 


Here note, if the ſides of the end, or baſe, 
be given in Inches, and its length in Feet, then 


Reduce the ſides of the baſe into the Decimal 


parts of a Foot, and proceed as betore, or yon 
may find out the content of the baſe in Inches, 
and multiply thet content by the length in Feer, 
and that produCt divided by 144, will give yon 
the content in feet, or elſe reduce the length 
into Inches, and multiply the content of the 
baſe thereby, and Divide that produCt by 1728 
( for there are ſo many Cubical Inches in a 


Foot) and the Quotient will give you the ſolid 
content in Feet. But the Decimal way 1s pre- 


ferred. 


PROP. 
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PROP. X. 


To find the folid content of a Cylinder hays 
mg the Diameter of its Baſe given, 


Cylinder is a Solid whoſe baſes are Circu- 
lar, equal, and parallel, and may fitly 
be repreſented by a round pillar, or a 

Rolitg-ſtone of a Gardein, and to find the folid 

content of ſuch a body this 1s 


The Rule. 


Firſt find the plane of the baſe, by the 7 and 
8 propoſitions foregoing, and then multipl 
that by the length thereof, which produ& wil 
give you the ſolid content of the given Cylinder. 


Example. 


There is a Cylinder, (ſuppoſe a Roling-DOn 
whoſe length is 8.75 Feet, and the Diameter 


its baſe 2.8 Feet, I demand the folid content 
thereof ? 


AS 1 
Is to 3.1416 
SO 1s 2:8 the given Diameter 


To 8.79648 the Circumference of 
the baſe, half of which ( viz. 4.39824) being 
multiplyed by 1.4 the ſemi-diameter will produce 
0.157536 tor the content of the Baſe, which 


being 


Chap. 8. in eMeaſuring. | 62 


being multiplyed by 8.75 (the length) it pre- 
duceth 5 3-87844 for the Solid Content Required. 

If there had been given the circumference of 
the Cylinder, then the Diameter of the baſe 
muſt have been found out by” the converſe of the 
| &venth Propoſition, as f there had been 
| given V.75 the length of the Cylinder, -and 
| 8.79648 its circumference to find the. Solidity 
thereof. Firſt I find out the Diameter by the 
' following proportion, v:z. 


As 3.1416 

I to 1, Ls ES, 

So is 8.79648 the given Circutnference 
To 2.8 the Required Diameter. 


* And then the Reſt of the work is the fainv 
with that before. 


PROP. XI. 
To find the Solid Content of a Cone. 


Cone is a Solid Body, having a Circle for 
its baſe, and its fuperficies Circular, de- . 
creaſing irs equidiſtant Diameters from 

| the baſe propertionably, till it termivateth in 

a point over the Ceptre of its baſe, and may fitly 

be Repreſented by a -loaf, or a round 

Spire Steeple ; *nd to find its ſolid Content this 


| Is 
The *Rule. 
By the 5 and 8Propoſitions foregoing {ird out 


the plane of its baie, and multiply that by 7 of 
irs 


: fav & + % 
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its height , and that product is the Solid con- 
tent of the Cone Required. 


Example. 


There is a Cone the circumference of whoſe 
baſe is 22.5 and its height is 16, | demand the Þ 
ſolid content of ſuch a Cone ? v. 


As 3.1416 
Is to 1. : 
Sois 22.5 the circumference of the bak 


To 7.162 the Diameter of the baſe. 


Then I multiply half 22.5 which is 11.25 by half 
7.162 which is 3-581, and 1t produceth 40.28625 
which is the ſuperficial content of the baſe ; thenl 
take | of the height of the Cone (16) whichis 
5.333 very near, by which I multiply 40. 28625 
(the ſuperficial content of the baſe) and it produ- 
ceth 214.84657125.Sec the work as followeth; 


4G6.28625 
54333 © 


12085875 
12085875 
12085875 


20143125 


D — — 


Solid Content is 21484657125 


The fame is to be obſerved in the menſuration 

of any other Cone. 
But here you are to obſerve thor the flanting 
lide of the Cone, ( viz.) the lenzth from the 
vertex 
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vertex to the extremity of its Baſe) -15 not to be 
T taken for its true height, but a perpendicular 

let fall from its vertex to the Centre of its baſe 
is its true height ; and how you may find ont that 
perpendiculars length ſhall be ſhown you inthe 
work of the fourth Propoſition of the eleventh 


4 Chapter. 
PR OP. XII 


7 find the ſolid Content of 4 


Etween the Cone and Pyramid, this is the 
Difference, As the Cone hath a circular 
baſe and ſuperficies, the Pyramid hath a 
Polygon for its baſe, ſo that its baſe and ſuper- 


cies are Angular, its vertex terminating in a 
Point juſt over the centre of its baſe, and to find 


out its ſolidity, here followeth 


The Rule. 


Find out the ſuperficial content of the baſe, by 
the fifth Propoſition foregoing, and multiply 
that by * of its height, amfl it produceth the 
ſolid content of the Pyramid. 


Example. 

- There is a Pyramid whoſe baſe is an Hexagon 

he fide of which is 30, and 1ts perpendicular 
F hetght 


man 
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height is 54; I demand the ſolid content of fych 
2 Pyramid ? 

| Here by the fifth Propoſition I find the ſuper. 
fcial content of the baſe to be 2340; then do! 
take ; of the perpendicular height of the Pyrz. 
mid, which is 18, and thereby do I multiply 
2340, (the plane of the baſe) and the produdt 
42120, which 1s the ſolid content of the give 
Pyramid. 

Here note (by the way) that a line drawn from 
the point at the top of the Pyramid, to the cx 
tremity of any part of the baſis, is not the true 
height of any Pyramid, but a perpendicular let 
fall from the Cuſpis (or top) to the centre df 
the baſe is the true height, and how to find out 


ſach perpendicular heights ſhall be ſhewn in the 
fourth Propoſition of the 11 Chapter. 


—_— 
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PROP. XII. 
To meaſure the Fruſtum of 4 Py. F 


ramid or Cone. 


HE Fruſtum D- 
here given & 
| to be meaſured is 71 


* AGEF, the ſide 
of the greater baſe 
| at A being 24 
Inches, roy, the 
' fide of the lefſer 
baſe at E being 8 
inches, and the 
length of it I, C, 
20 foot equal to 
E B, or FO. 
It is evident that 
if I ind the ſolidi- 
| ty of the whole 
Pyramid AGD, & 
| il the ſolidity of 


the lefler Pyramid 
E F D; and then ſubſtra&t the contens of EFD, 
from the content of AGD, that there will re- A 


main the-ſolidity of the Froſtum AGEF; and 
certainly this way of meaſuring the Fruſtum of a 
' Pyramid or Cone, is the moſt exact of any ; And 


it may be ea{ily: meaſured thus, firſt of all find 
F 2 our 


68 The uſe of Decimals Chap. 8, 


out the height of the whole Pyramid C D,which 
you may do by the following proportion, viz, 


As the Semidifference of the ſides of the Baſes, 
Is to the height of the Fruſtum, 

So is the half ſide of the greater Baſe, 

To the height of the whole Pyramid. 


And this proportion will hold good if you 
work by the Semi-difference of the Diameters of 
the baſes, as well as by the Semi-difference of the 
ſides of the Baſes. 

As in the foregoing figure, let AG be the Di- 
ameter of the greater baſe, and E F the Diame- 
ter of the leſſer baſe, from E and F let fall the 
perpendiculars EB and FO, then ſhall B O bee 
qualto E F, and theſum of ABandOG are the 
difference of the Diameters of the baſes, EF and 
AG; and conſequently A B 1s the Semi-difference, 
and BE is the height of the Fruſtum, and AC 
1s half the ſide of the greater baſe, and CD 1s 
the height of the whole Pyramid. Then by 


_ Eacl. 6. 4. 


As AB (the Semi-difference of Diameters) 
Is to BE ( the height of the Fraſtum) 
SOis A C (half the greater Diameter,) 
To CD { the height of the whole Pyramid.) 


So the height of the whole Pyramid A GD), 
will be tawnd to be 30 foot; for the greater Dis 


ameter A G, is 24-Inches, the leſſer S, the diffe- 


rence 16, the Semi-difference 8, therefore ſhall 


CD be 30 foot; for 


-; as I2 : 30 
Now 
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Now having found the height of the whole 
Pyramid to be 30 foot, I thereby (according to 
the 12th. Propoſition foregoing) find the con- 
tent of the whole Pyramid to be 40 foot, then 
In the leſſer pyramid EFD there is given the ſide 
of its baſe E F, 8 Inches, and its height ID 109 
Inches for CD 3o0—CI 20= ID 1o, and by 
the ſaid 12th. propoſition I find the ſolid content 
of it to be 1.48 Feet, which being Subtrat&ted 
from 40 (the content of the greater Pyramid) 
there will remain 38.52 feet for the true ſolid 
content of the given Fruſtum A GEF. 

After the ſame manner 1s found the folidity of 
| the Fruſtum of a Cone, the hejght of the whole 

Cone being found out by the difference of the 
| Diameters of its baſes ; and by the 1 1th. propoſi- 
tion find the ſolidity of the whole Cone, and alſo 
the ſolidity of the leſſer Cone, that is cur off from 
the Fruſtum, then- Subtra&t the content of the 
teſſer from the content of the greater, and the 
remainder. will be the ſolid content of the 
Fraftum. | 

This laſt propoſition is uſeful in the meaſuring 
of tapering Timber, Rownd or Squared, and for 
finding the liquid capacity of Brewers Conical, 
or Pyramidal Tuns. , 

Thus have I ſhewed the Uſe of Decimals in the 
Menſuration of the moſt uſual Planes and Solids, 
I might proceed farther tro ſhew you their Appli- 
cation in the particular Menſuration of Board, 
Glaſs, Pavement, Plaiſtering, Painting, Wain- 
ſcot, Tiling, Flooring, Tapiſtry, Brickwork, 
Timber and Stone; But it requireth (rather) a 
particular Treatiſe, 'then the narow bounds herc 


allowed for ſuch a work. | 
F 3 CHAP. 


70 end, Chap. g, 


-. CHAP. IX. 


The Extra&ion of the Dquate 
Root. We.” 


—_ - 


N the Solution of apy Queſtion, or, in the 
[ working of any ſum whatſoever DeTOnglng t0 
- any of the Rules of Yulgar or Decimal A 
rithmetick, there have been (at leaſt )* two thing 
or numbers given, whereby the anſwer might be 
found ; but in the extraction of the Square, Cube, 
and all other Roots, there is but one numher g- 
ven to find out the. Number ſought, yz. there 1; 
a ſquare Nember given to find its Roqt,, a Cube 
Number to find its Root, &c. and 


. I, A qquare Number is: that which is praduced 
by multiplying any number by (or into) it fell, 
which Number given to be ſo multiplycd is called 
the Root; ' As if the Number $ were given tobe 
multiplyed by it ſelf, it produceth 64, then is 3 
called the Root, and 64 1s its ſquare, ſo the Roo! 


a 
# 


12, hath for Its iquare L44- 


FE. When a ſquare Number is given, and 1ts 
Root is Required,, the Operation it {elf is called 
the Extraction of the Square Root. . | 


Ht. Square Numbers are: of two kinds, W- 
I! 


eter Simple or Componng. 
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IV. A ſingle ſquare Number is that which is 
produced by the Multiplication of a Digit, of 
ſingle Number into it ſelf, and conſequently ſuch 
a ſquare Number muſt be under 100, which is the 
ſquare of 10, ſo 25 being given for a ſquare nym- 
ber, it 1s a ſingle ſquare baving for its Root 5. 
Ard 81 isa ſingle ſquare Number, having for its 
Root the Digit 9g. All the ſingle ſquare numbers 


with their Roots, are contained in the following 
Tablet. | 


5| 6] JHK 


Roots [11 a} 


_R$E$RRS 


5 ho 


.91-16 


+ os þ 


Squares | I | 4 


— - W— —_— —_— 


64 | 31 


——_—____ 


25 | 36 49 


—_— _— — ——y » A. a. | 


V. When the Root of any fquare Numher is 
Required it being leffer than 100, and yet is not 
exactly a fingle ſquare, exprefſed in the Ta- 
blet above, then you are to take the Root of 
that ſingle ſquare Number expreſſed in the ſajd 
Tablet, which (being lef$) is neareſt ta the given 
ſquare ; As if it were 74 whoſe Root is required 
I find that 81. (the {quare of 9) is tao much, and 
64 (the ſquare of 8) is too little, but yer it is 
the neareſt ſquare Number that 1s leſſer than 544 
and therefore I take 8 to be the ſquare Root of 
74, but yet it4s plain that 8 is too little for 
the Root of 74. And to find out the Fraftignal 

art of this Root, you ſhall be plainly taught 
pep =: plainly taug 
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VI. A compound ſquare number is that which 
hath abovg 9 tor its Root. "LIM 


VII. The Root of a ſingle ſquare Number may 
be diſcovered at the firſt ſight, but the extratti- 
on of a compound ſquare Number is more tedious 
and difficult,' its Root conſiſting of two places, 
at the leaſt, and the ſquare it ſelf, of 100 at the 
leaſt. | | 


VIII. When a compound ſquare number is giy- 
en, and it is required to have its {ſquare Root ex 
trated, before you can proceed to the Operati- 
on,' your- ſquare number muſt be prepared, by 
pointing It at every ſecond fgure, beginning at 
the place of Uvits. : 

As, Suppole you were to extract the ſquare 
Root of-2304, firſt } put a-point over 4 (it 
ſtanding in the place of Units) and then paſling 
over the {ſecond place (or place of Tens) which 
15 ©, I put a point over the figure | | 
ſtanding in the third place, ( or 4.6 
place of Hundreds) which 1s 3, and . 2304 
the preparative work. is done, as 
you may ſee in the Margert. Now if there had: 
been more places in the given number, then l mult 
have pur a point over the Figure ſtanding in the 
fifth place, and another over that in the ſeventh» 
&c. And here nate, that as many: points as you 
put over the given ſquare Number, 'ſo many Fl: 
gures there will be in the Root, that is, the Root 
will conſiſt of ſo many places. © * - - | 

SO If there were 'given the is GM 
yumber 33016516, to hayeits 33016516 
Iquare Root extratted after [ COS 0 
& Ee nigh ne 1 3 ne have 
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haye pointed it according to the DireCtion be- 
fore given, it will ſtand as in the Margent, and 
becauſe the points that are -put- over it are in 
number 4, I conclude the Root it felt will conſiſt 
of 4 places, or hgures. A 


1X. When you have thus prepared your num- 
ber, then draw a crooked-line on the Right- 
hand of your number, behind which to place 
your Root, as you do for a Quotient in Divi- 
f10n. - | 
| Note that when your number is prepared for 
Operation, as 1n the 8 Rule, the numbers con- 
tained between point ard point, may not unfitly 
be termed Squares, gnd 1n the. enſuing work, we 
ſhall ſo call them, as in the forefaid. number 
33016516, being pointed. as before, 1 -call 33 
the firſt ſquare,*o1, the ſecond, 65, the third, 
ard 16 the fourth, and laſt ſquare-; every fquare 
(except ſometimes the firſt conſiſting of two. fi. 
gures, or places,. the laſt of which toward the 
Right-hand hath always a point over it, and if 
it ſo happen (as it often-doth) that the laſt fi- 
gure (in any given {quare number) towards; the 
left-hand hath a point over .1t;theo that number 
alone ſhall be accounted the firſt ſquare. 

As if the number 676, were given, when it is 
pointed for the work according 'to 
DireCtion, and as you ſee in the oP 
Margent, I account 6 for the firſt 676 
{quare, and 76, for the ſecond. - 

Theſe things being underſtood, we ſhall lay 
down thoſe (general Rules requiſite for the ma- 
nagement of the work it ſelf. 


X. When your number 1s prepared, find ont 


the- 
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the ſquare Root of the firſt ſquare, according tg 
the 5 Rule foregoing, and place that Root be- 
hind the faid crooked line, as 

Let it be Required to extra the ſquare Root 
of the faid number 2304, here the 
firſt ſquare number is 23, and (ac- ues 
cording to the ſaid 5 Rule) its 2304 (4 
Root is 4, which I place behind 
the crooked line as you ſee tg the Margent. 


--.XT. Then ſquare the faid Root, ind place ity 
ſquare which 1s 16 uuder the faid firſt ſquare 23, 
and - having . dravin a line' under- 

neath, ſubtrad the ſaid fquare 16, Vo 

. from 23, and place the Remain 23c4 (4 
der, which is 7 underneath the 16 

id line as you may perceive by —— 

the work in the Margent : 7 


Xl. Then to the ſaid Remaigder bring down 
the Figures of the next ſquare and annex them 
thereto 'on the Right-hand,” ſb that they .may 
make one intire number, which (for diſtinRiohs 
fake): we ſhall call the Refolyend. - _. 

" As 1n this Example to the. Re- _ ._.. 
mainder 7, I bring down ' the 204, 4 
next ſquare o4, and annex it 16 | 
thereto, and it maketh 704 for a' - on 
Reſolvend, as you may ſein the "704 Reſaly, 
—_- EL "> | 


AIH. Always let the whole Refolvend (except 
the laſt figure on the Right hand) be eſteemed 4 
Dividend, on the left hand of which draw ? 
Crooked line before which. to place a Diviſor, $ 
in Diviton. Ez ; 


50 
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S9. in this example, the WER 
Reſolvend 704 js. to be 2304 (4 
made a Dividend,all but the 16 | 
laſt place which is 4,fo that — = - 
the Dividend 1s 70, before ) 704 
which I draw a crooked 
line, as you {ee in the Margent. 


XIV. Let the Quotient expreſling the Root (or 
part of the Root ſought). be. doubled, or multi- 
plyed by 2, and that >touble or produtt ſhall be 
a Diviſor, and muſt be placed on the left hand 
of the Reſolvend, before the ſaid crooked line. 


So in our Example, the Rl 
number 4 which was put 23C4 @4 
for part of the Root being 16 
doubled makes 8, which | mmm 
By befoge the Reſolvend 8) 704 
or a Diyiſor, as it appears _ 
in the Margent. 


XV. Then(according to the Ruleof Diviſion in 
whole numbers) ſeek how often the ſaid Diviſor 
is contained in the ſaid Dividend, and pur the 
anſwer down in the Quotient, and alſo on the 
Right hand of the Divyiſot. . | 

As in our Example I ſeek _. 
how often the Divilor 8 is 2304 (48 
- Contained in the Dividend 16 
70, which I find to be 8 
times, therefore | put $ in 38) 704 
the Quotient for part of the 
Root, and alſo on the Right hand of the Divi. 


for. See the work 1 ia the Margent. 
n | _ XVl. Thea 
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XVI. Then by the figure laſt put for part of 
the Root, multiply the faid Diviſor, together 
with the figure that you annexed to it (account- 
ing them both as one intire number) and place 
the product underneath the ſaid Refolvend,draw: 
ing a line under it, and then ſubtraCt it out of 
the ſaid Reſolvend, placing the Remainder be- 


neath the line. 


As in our Example, hav- RR 
ing placed 8 in the Quoti- 2304 (48 
ent, and alſo on the Right- 16 
hand of the Diviſor, then 4 DN 
in the place of the Diviſcr, 88) 704 


there ftands 88, which | 704 
multiply by .8, the number —— 
laſt put in the Quorient, and (0) 


the produd 1s 704, whichT _ 
place in order under the Reſolyend 704, and 
having drawn a line underneath; I ſubtract the 
faid product 704, from the Reſolvend 704; ard 
there remaineth o, fo 1s the. work finiſhed, and 
I find the tquare Root of 2304 to be 48. See 
the work in the Margent | 
- Herenote that if at any time when you have 
multiplyed the number ſtanding in the place of 
the Diviſor, by the figure laſt placed 
1. Note. in the Quotient, or Root(as is direCt- 
ed in the laſt Rule) if the product be 
greater than the Reſolvend,. then conclude the 
worke to be erroncous, to correct .which put 4 
leſſer figure in the Root, and proceed as is be- 
foredirected. Se ' 312" S008 
Note alſo that the work of the 12, 13, 149 


I5, and 16, Rules muſt be repeated as often 4s 
there 
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there are points oyer the figures, ex- 
cept for the firſt ſquare, which is to. 2. Note, 
be wrought according to the Dirccti- » 
ons given in the 10 and 11 Rules foregoing, and 
the work of thoſe two Rules is to be obierved, 
but once in the extraction of a ſquzre Root, tho' 
it conſiſt of never ſo many ſquares or points. ** 
Theſe things will appear plain and. ealie 1n the 
working of one or two more Examples. 


Exanple 2. 


| Let it be Required to extract the ſquare Roof 
of 33016516, 

Here in order to the work, 1 firſt prepare my 
number by diſtinguiſhing it into ſquares,by point- 
ing it according to the 8 Rule foregoing and 
thereby I find that 33, is the firſt ſquare, and 
(according to the 10 Rule) | take the ſquare 
Root of 33,which is 5, and place it for the firſt 
figure of the Root, then (according to the ele- 
venth Rule) I ſquare the Root (5) and it makes 
25», Which 1 place under the ſaid firſt ſquare 
number 33, and ſubtraft it therefrom, and the 
remainder (8) I place below the line, as in the 


following work. 


33016516 (5 
-5 
8 


Then (according to the twelfth Ralz) / annex 


to the ſaid remainder (8) the nex: fquare (or ) 
55 and 
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and it makes 801 for a Reſolvend, then muſt 89' 
(according to the thitteenth- Role) be my divi- 
dend, and (according to the fourteenth Rule) [: 
double the number (5 ) in the Roor, and it 
makes 10 for a Diviſor, and thereby I divide tht 
faid dividend (80) and I find that it Quotes 9, 
which (according to the fifteenth Rule) I putin 
the place of the Root after 5, and likewiſe before 
the-Diviſor (10) ſo that in the place of the Di- 
viſor inſtead of 10, there is now 107. 

Then ( according to the ſixteenth Rule) I 
multiply the ſaid 107, by 7, (the figure laſt pla- 
ced in the Root) and the product is 749, which 
I place orderly under the ſaid Reſolvend, and 
ſubrra@ it therefrom, and the remainder is 52 
Oo I put below the line, as in the following 
 WoOTrx. 


33016516 (57 
25 


107) Lox Reſolvend. 
749 


F2 


Then / repeat the ſame 'work over again, In 
finding the next figure of the Root, as / did 
finding the laſt, viz. to the remainder (52) (ac 
cording to the twelfth Rule) 7 bring down, and 
thereto annex the next (third) ſquare (65) and 
tr makes 5265 for a new reſolvend,then (accord 
ing to the thirteenth Rule) is,526 a new div 
dend, and (according to the fourteenth Rule) / 
taxe the Root (57) and double it for, a new Dt 
vitor, 


__- 
. \ 
* ON , 
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viſor, and it makes 114, which 7 place beforethe 
reſolvend (5 265.) "SRRYE ER 
Then (according to the fifteenth; Rule) 7 ſeek 
how often the diviſor (114) is contained in the 
dividend, ($26) and 7 find it will bear 4, which 
T place in the Root orderly, and; alſo on the 
right hand of the diniogr, (114) and then there 
w1ll be 1n the place, of the diviſor, - the number 
1144, which (according to the.ſixteenth Rule) 
] multiply by the figure (4) laſt put in the Root, 
and the produdt is 4576, which 7 place orderly 
under the reſolvend (5265) and ſubrratt ir 
therefrom, and the remainder is 689 which 7 


place under the line, as is before direfted. See 
the whole work as followeth. 


33016516 (574 
8 

107) $01 Reſolvend 
749 product 


1144) $265 Reſolvend 
4579 produft 


689 


Then 7 again repeat the work of the 12, r3, 
14 15, and 16 Rules of this Chapter far finding 
the next figure of the Root, viz. firſt / bring 
down (16) the next ſquare number, and annex 
ittothie remainder 689,(according to the twelith 
Rule) and it makes 683916, for a new refolvend, 
of which (by the thirteenth Rule) 6391 is a new 
Dividend then ( according to the ay 

'U2C 
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Rule) 1double the Root, and it makes 1148 for 
2diviſor,which-I place on' the left ſide the reſy]- 
 vend, and then ſeek how often it is contained 
in the faid dividend (6891) and the anſwer js 
6, which 7 place for part of the Root (in order) 
and alſo on the right hand of the ſaid Diviſor, 
thar in the place of the diviſor 1148, will then 
ſtand the number 11486, which (by the ſixteenth 
- Rule) 7 multiply by 6, (the figure laſt placed in 
the Root, and the produCt is 11486, which / 
place in order under the reſolvend, and ſubtrat 
it therefrom, and the remainder is o, and 
the work is finiſhed, whereby / find the ſquare 
Root of 33016516, tobe 5746, as by the whole 
operation appeareth. 


33016516 (5746 
25: 
107) B8o1 Reſolvend 
- 749 product 


1144) 5265 Reſolvend 
4576 product 


11486) 68916 Reſolvend 
65916 product 


w_ 


: (s) 


- And.ifthe Root had conſiſted of never ſo n- 
ny places, yet for every figure put therein (ex- 
cept the firſt, for which you are to obſerve the: 
tenth and eleventh Rules) the work of the 12; 
13» 14, I5, and 16 Rules muſt be repeated ac- 
| cording 


8 
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cording to the ſecond note after the ſixteenth 
Rule foregoing. 


o 


Example. 3. 


A third Fxample may be this, let it-be requir- 
ed tO extract the ſquare.Root of 8328996, 

In the working of this Example you will ſe 
the uſe of the firſt 'note upon the ſixteenth 
Rule, for only the nomber 8 is the firſt ſquare, 
as you may ſee by the pointing of the given num- 
ber, and after the whole work.of Extraction'is 
finiſhed, you will find the ſquare Root of the gi- 
ven number, to be 2886, as in the following 0- 


peration. 


8328996 (2886 Root 
4 


— ————_— 


48) 432 Reſolvend 
384 product ſubtract 


568) 4889 Reſolvend 
4544 product fubtra&t 


5766) 34596 Reſolvend _ 
34596 product ſubtract. 


= 


' XVI. When there 1s given a number that is 
ot a ſquare number, that js, whoſe root cannot 
exactly found, and you are deſirous to find 


he FraQional part of the root as near as _— | 
| hk ou 


32 The Extrallion of Chap.y, 


you are to obſerve the eighth rule in preparing 
your number for extraCtion, and then to annq 
thereto an even number of Cyphers at pleaſure, 
and note, that as many pairs of Cyphers as ya 
annex thereto, ſo many Decimals will there þ| 
in the root expreſſed, (which though it. come 
not to be the exaCt root, yet wall it come ſo nexr 
the truth, that if the laſt Decimal figure place 
in the root, be increaſed by an unite, it will & 
too much) and as many points as there are on 
the given Integral ſquare number, ſo many place 
wlll there always be in the integral part of the 
Root, as in the following Example, where itk 
required to extraCt the ſquare root of 129596. 
Firſt I proceed to the work of extraction x 
cording to the former rules as if it were an exil 
ſquare number, and find the integral root to it 
359, as followeth. 


129596 (359 
9 


65) 395 
325 
709) 7096 
6381 


kw 


715 Remainder. 


— 


O 


_ But vecauſe (when the work is finiſhed) tf 
1 2 remainder of 715, I annex a competent © 
number of Cyphers, to the given number, ® 
4, Or 6, ors, and point them out in the 1 
y malls 
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manner as if they were fi enificant figures | In an 
integer; then bring two of them down to the 
1id remainder (715) and annex them thereto; ſo 
ave you 71500 for a new reſolyend ; Then find 
Put a new diviſor by doubling the root, as fs be- 
ore directed, and proceed as if the annexed Cy- 
phers were fignificant figures, or whole numbers, 
as far as you pleaſe, as in this example, where the 
work is carried on till there are 3 decimal figures 
In the root ; and the work being finiſhed, I find 
ie root to be 359.994, and there is a remainder 
df 319964. See the work. 


129596.000000 (359.994 
9 

65) 395 
325 


709) 7096 
6396 


_—_ 


7189). 71508 | 
64701 


71989) 679900 
64790! 


519984) 3199900 
2879936 


——— ___— _— _ 


319964 remaiurs 


G 2 
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But. if you proceed to put another decimal j; 
the root you will find it to be 359.9944, 
the remainder will be 3 196564. Now you ny 
perceive/that. the ſaid root.15 too little, becak 
there is a remainder, but yet It 1s ſo near th 
truth that-if thelaſt figure thereof were incre 
ſed by an unite, and fo made 359.9945 it woul 
you be too much, as you may prove at your ki 
ure. 


- XVII The Square root of a vulgar Fraftia 
that is commenſurable to its root, is thus found 
viz. extract the ſquare root of the Numerator 
for a new Numerator, and likewiſe the fſquar 
root of the Denominator,: for a new Denomint 
tor ; - {6 qhall that new Fraction be the ſquar 
root of the given Frattion ; as for 


E xample 


Let it be required to extratt the ſquare rod 
of ++, firſt I take the ſquare root of 25, whid 
Is 5, and place it for a new Numerator, the! 
take the ſquare root” of the denominator 4 
which is 6, and placeit for a new Denominatth 
ſo is + the ſquare root of {5, which was requ 
red, In like manner-if 4 were given to harel 
{quare root extraQed, its root would be foul 
to be 3, and } is the ſquare root of -;-*, thelis 
Is to be obſerved. for any other. 

But here note diligently ; before jl 
Note proceed to extraCt the Square root of a 
Fraction, that you reduce it to its 10#® 
Termes, for it may happen that in its gif 
SITES, It may be incommenſurable to its roo 
gue being reduced to its loweſt Termes it 


'L 
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de commenſurable, and its root exaCtly found out; 
0 £7.15 Incommenſurgble to its root, - but being 
educed to +, its ſquare root will be found to 
e + as before. 


XIX. The ſquare root of a mixt number that 
s$ commenſurable to its root 1s thus found out, 
iz. reduce the mixt number to an improper 
ration, . and then extract the ſquare root of 
he Numerator, and the ſquare root of the De- 
ominator, 'for a new Numerator, and a new De- 
20Mmin2tor, as In the laſt Rule. | 

So if it were required to extra the ſquare 
oot of x ;:;, firft 7 reduce it to an improper 
ration, and it 1s 3, whoſe ſquare root is 

= 1, ſo if it were required to extract the 
quare root Of 3 3, firſt I reduce the given, mixt 
umber, to the improper Fraction -*£*-, and then 
xtra&-the ſquare root of the Numerator 256, 
nd it I find to be 16, for anew Numerator, and 
kewiſe the {quare root of 81, thedenominator, 
7hich I find to be 9, for a new denominator, ſo 
s$ - = 17 the ſquare root of the given mixt 
umber 3 4, which was required. 

XX. When you are to extratt the {quare root 
f a Fraftion that is incommenſur2ble to its 
dot, prefix before the given fration, thisCha- 
atter /, or vq.. ſignifying the ſquare root of 

at before which it is prefixed, fo the ſquare 
Dot of 2+ is thus expreſled, y 35 or vg. ;-»the - 
ke of | any: other. But if you would know as 

2ar as may be the ſquare root of any ach fractt- 

, reduce it to a decimal of the fame value by 

e firſt Rule of theſecond Chapter, but let the 

cimal/confiſt of an even. number of places, v:z. 


ther of two, four, ſix, or'cight, &c. places 3 
'G 3 and 
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and the more places it conſiſteth of, ſo muchth 
nearer the truth will the root be ; Then extra} 
the ſquare root of that decimal (according toty 
Rules before delivered,) in every reſpect as ifi 
were a whole number, ſo ſhall this' root ſo fouy 
be very near the true root ; and ſo near, thati 
it. conſiſt of 3 places it ſhall not want ++; par 
of an unit of the true root ; and if of 4 plac 
it ſhall not want +«.-.' part of an unit of tk 
truth. | 

So if-I wauld extra the ſquare root of), 
firſt I reduce 1t to a decimal, which I find tok 
.75 and becauſe I would have the root to coli 
of 4 places, I annex. 6 Cyphers thereto andit 
makes ..75eoo0oco, then extraCting the ſqun 
root thereof as if it were a whole number, [fil 
it to be .8660, and there is a remainder of 440% 
but if 1 would haye i conſiſt of 5 places, tit 
Tannex 2 more Cyphers to the {aid remaind, 
and make 1t 440coo, and proceed, and thin 
find the root to be .86602, and the remains 
to be 93596. 


XXI. In like manner if. it were required toc 
tract the ſquare root of a mixt number inc 
menſurahble to its root, as near as may. be, 8 
reduce the Fractional part to a decimal, buts 
it conſiſt of an even number of places, viz. d 
4» 6, or 8 &c. places, then proceed to ex! 
Its 1quare root, according to the Rules forW 
ly gelivered in this Chapter, in every reſpe&! 
if 1} were a whole number, ſo ſhall the rod! 
found, be yery near the truth, and the 0 
Places 1t conſiſteth of, ſo much the nearer wil 
he to NE troe root. And note that .in the 0 
Fnere will, be ſo. many decimal places, __ 
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placed points over the Decimal part of the ſquare 
number. | 
- So if it were required to extra the ſquare 
root of 28 +*, firſt | reduce the frattional part 
++ to a decimal, and-it makes .461538, ſo then 
the mixt number whoſe ſquare root / am to ex- 
tract is 28.461538, which being pointed, and the 
work of extraction ficiſhed, according to the 
former Rules, 7 find its ſquare root to be very 
near 5-334 and there is a remainder of 9982, 
But if / had proceeded yet farther, and made the 
decimal part to have conſiſted of 7 places, it 
would have had for its {yuare root 5.3349,which 
doth not want +..-; part of an unite of the 
true root. - 

But if you would not extract the ſquare root 
of ſuch a mixt number, then prefix betore ic this 
character, y or vg. ſo if the ſaid mixt number 
28 x; were given / would exprels its {quare root 
thus, viz. y 28 5 Or 419. 28 IT the like 1s to 
be underſtood of any other. 


XXII. When you are to extra the ſquare 
root of a decimal Fraction, /which hath 2 or 3 
Cyphers poſſeſſing the two or three firſt places on 
the left hand of the given decimal, then cut off 
2 of them with a daſh of the pen, and put a Cy- 
pher to poſſe the firſt place or the root, and 
proceed to extratt the ſquare roor. of the re- 
maining figures, according to the former Rules 
as if there had been no @ch Cyphers before the 
given Decimal ; and if the given decimal have 
4 Cyphers before it, cut them off with a daſh of 
the pen, and put 2 Cyphers in The root, and then 


proceed as before. -, 
G 4 99 
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So if it were required to extract: the ſquirt 
root of +5, firſt I reduce it to a decimal Frag 
on and it makes .005910, Then I cut off th 
two firſt Cyphers, and place one Cypher in the 
root, then I proceed to extract the ſquare rot 
of the remaining figures viz. 5910, as if there 
had been no ſuch Cyphers before them, and [ find 
the root to be very near .077 as you may try x 
your leiſure. 


XX[11I. The operation in the extraction of the 
{quare root 1s thus proved ; viz. multiply the 
root into it ſelf, and (if there 
The proof of the be no remainder after the work 
extraftion of the of extraction is finiſhed ) the 
Squart Root. product (if the work be trul 
| done) will be equal to the nun- 

ber firft given. As in the firſt Example, where 
It is required to extract the ſquare root of 23% 
which is there found to be 48, Now if I mult- 
ply 48 by it ſelf, it produceth 2304, which is 
the given number, and therefore [ conclude the 
operation to be true. But if after the work! 
extraction 1s finiſhed, there is any Remainder, 
then, when you have multiplied the root by Il 
ſelf, ro the product add the ſaid Remainder, and 
if the ſum be equal to the given number, the opt 
ration 1s right, otherwiſe not. As in the Ev 
' ample of the ſeventeenth Rule, where it is it 
- quired to extraCt the ſquare root of 129596, all 
1s there found to be $59.994, and the rematl 
der 1s 319964 ;- Now to prove the works | 
multiply the root ( 359.994) by ir ſelf, andit 
produceth 129595.680036', which ſhould I 
129596 ,. therefore to the ſaid product 1 adl 
Lhe faid Remainder ( 319964,) and-the fum 3 
4 12959 


py 
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129596, and therefore-1 conelude-the work top 
be truly wrought. 


CHAP. X 


The Extraction of the Cube 
Root. 


l. \ Cube Number is that which is produ- 


ced by multiplying any number into ir 


ſelf and again into that produft,which 
ſaid given number 1s called the Cube Root). © 
As, Suppoſe 5 were given to find its - Cube, 


firſt 1 multiply 5 into it felf, and it produceth 
25, which is called the Square of 5, then 7 again 
multiply 25, (the' ſaid ſquare) by 5, and it pro- 
duceth 125, which 2s called the Cube of 5. And 
here note that as 125 is called the Cube of 5,10 
is 5 called the Cube Root of 125. 


II. The extraction of the Cube Root is no- 
thing elſe then when by having a Cube number 
given, we find outiits Cube root, which Taid 
Cabe number given is alwayes ſuppoſed to be a 
certain number of little Cubes, comprehegded 
within one intire great .Cube, which aid” Cube 
' may very well be repreſented by a dye, or By 

other 
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other ſolid body, having its length, breadthand 
depth equal ; This being ſuppoſed, ler-fhere be 
laid 9 Dyes conſtituting a ſquare, whoſg ſide ſhall 
be 3, and upon them let there be a 9 more 
Dyes, and upon them let there be lafd 9 more, 
then will there be in all 27 Dyes, which wlll 
conftirute one greater Cube,whoſe length,breadth 
and d-pth will be 3 Dyes, and this greater Cube 
comprehendeth 27 leſſer Cubes, Now the extr: 
Aion of the Cube root is by having the number 
of little Cubes (27) comprehended in the preat- 
er given Cube, to find out how many of the leſſer 
Cubez make up the ſide of the greater. 


IN. A Cube number 1s either Simple or Com- 
pound. | 


IV. A Simple Cube number is that which hath 
for its root or ſide, one of the 9 Digits, and it 
Is therefore always leſſer than 10c0o ; ſo ſhall you 
find that 343 is a Simple Cube number, whok 
ſide or root 15 7, for 7*7 * 7 = 343, All which 
laid ſimple Cubes, and Squares, as allo hell 
Roots are expreſled in the Tabler fallowing 


_— 


213] 4] $5 9 


=f=o |= == —- 
| 4 9|16| 25 $1; 


_— —_ — a — —— 


''B 27 '64'12F 216 243 Fi2 79 


CA compound Cube number is that which! 
produced by the multiplication of a numbel 


conliſting of two places (at the leaft) 3 times 1nt0 
[f 


_— 
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it ſelf continually, and is therefore never leſs then 
1000, ſo 1728 is a componnd Cube number, 
produced by the multiplication of 12 into its ſelf 
3 times, for 12 *x,12*x 12 = 1728, 


VI. Whena compound Cube Number is given 
to have its Cube root extracted, before you can. 
g0 about it, you mult prepare it for the work by 
pointing it; which 1s thus done,viz. puta point 
over the firſt figure towards the right hand, v:<. 
over the place of Units, then (paſling the two 
next places) put a point over the fourth figure, 
or place of Thouſands, and fo proceed by put- 
ting a point over every third figure, as you did 
over every ſecond figure in the extraCtion of the 
Square root, till you have finiſhed your pointing , 
That being done,- on the right hand of the ſaid 
Cube number draw a crooked line, behind which 
to place its Cube root, as you do to place 
the Quotient in Diviſion, as in the following 
Example. 


Example. 1. 


Let it be Required to extra& the Cube Root 
of 262144. ; 

In order to prepare this Cube Number, for 
the Extration of its Cube 
Root, / firit put a point 0- 
ver the firſt figure (4) to- Wn 
wards the Right hand, and ' 262144 ( 
then overpaſſing the two | 
next figures (14) 7 put ano- 
ther point over the fourth figure (2) and then 1s 
the given number diſtributed into ſeveral parts 
not unfitly called Cubes, viz. 262 (as far as = 

r 


be 3, and upon them let there be Id 9 more 
Dyes, and upon them ler' there be lafd 9 more, 
then will there be in all 27 Dyes, which wlll 
confitute one greater Cube, whoſe length,breadth 
and d-pth will be 3 Dyes, and this greater Cube 
comprehendeth 27 leſſer Cubes, Now the extra: 
&ion of the Cube root is by having the number 
of little Cubes (27) comprehended in the great- 
er given Cube, to find out how many of the le{kr 
Cubez make up the fide of the greater. 


IN. A Cube number 1s cither Simple or Com- 
pound. | 


IV. A Simple Cube number is that which hath 
for its root or ſide, one of the 9 Digits, and it 
is therefore always leſſer than 1020 ; ſo ſhall you 
find that 343 is a Simple Cube number, whole 
fide or root is 7, for 7x7 * 7 = 343, All which 
faid ſimple Cubes, and Squares, as alſo ther 
Roots are expreſled in the Tabler fallowing 


_— 


2| 3| 4 5 | 8 9 


— a | ww, — —- — — 


4 9|16| 25, 64 8 


__ — 


, 
— _— - — —— " _ i — _ . 


8 27 (64 125/216 243 Fi2 79 


' V. Acompound Cube number is that which 
produced by the multiplication of a rumbel 


conliſting of two places (at the leaft) 3 times into 
| it 
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other ſolid body, having its length, bre hand 


depth equal ; This being ſuppoſed, let-ghere be 
laid 9 Dyes conſtituting a ſquare, be i ide ſhall 
d 
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it ſelf continually, and is therefore never leſs then 
1000, ſo 1728 is a componnd Cube number, 
produced by the multiplication of 12 into its ſelf 
3 times, for 12* 12*« 12 = 1728, 


VI. Whena compound Cube Number is given 
to have its Cube root extratted, before you can- 
g0 about it, you muſt prepare it for the work by 
pointing it; which is thus done,viz. puta point 
over the firſt figure towards the right hand, viz. 
over the place of Units, then (paſling the two 
next places) put a point over the fourth figure, 
or place of Thouſands, and fo proceed by put- 
ting a point over every third figure, as you did 
over every ſecond figure in the extraction of the 
Square root, till you have finiſhed your pointing , 
That being done,- on the right hand of the ſaid 
Cube number draw a crooked line, behind which 
to place its Cube root, as you do to place 
the Quotient in Diviſion, as in the following 
Example. 


Example. 1. 


Let it be Required to extra the Cube Root 
of 262144. | 
In order to prepare this Cube Number, for 
the Extrattion of its Cube 
Root, 7 firſt put a point 0- 
ver the firſt figure (4) to- "2 
wards the Right hand, and ' 262144 ( 
then overpaſſing the two | 
next figures (14) 7 put ano- 
ther point over the fourth figure (2) and then is 
the given number diſtributed into ſeveral parts 
not unfitly called Cubes, viz. 262 (as far as the 
r 
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firſt point goeth ) is the firſt Cube, and 144 
(from thence to the ſecond point) is the ſecond 
Cube, and then I draw a crooked line behind it 
as you fee in the Margent. 


VII. Having proceeded thus far, find out the 
Cube Root of the firſt Cube (262) but becauſeit 
is not an exact Cnbe number, take the Cube root 
of that number in the foregoing Tablet, which 
being leſſer than it 1s, yet 1s neareſt to it, (which 
I here find to be 6,) and place it Þehind the 
crooked line for the firſt figure in the Root, as 
you ſee in the following work 


262144 (6 


VII. This being done, Cube the ſaid number 
which is placed in the Root, and ſubſcribe its 
Cube under the firſt cube of the given number. 
So in this Example 216 being the cube of 6, 1 
place it under 262 the firſt cube of the given 
number 262144, as followeth 


>. 


262144, (6 
216 


IX. Draw a line under the Cube thus ſubſcri- 
bed, and ſubtratt it from the firſt cube of the gi- 
ven number, placing the remainder orderly un- 
derneath the faid line, So 216-(the cube of. 6) 
being ſubtrated from 262, the remainder is 46; 
which I place underneath the liae: as followeth 
$4750 | 262144 
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262144 (6 
216 hes 


mn 
"On" — 


46 


X. Bring down the next cube -number and an- 
nex It to the ſaid remainder on the right hand 
thereof. So 144 being the next cube, I bring it 
down and annex it to the remainder 46, and it 
makes 46144, which by Artiſts is uſually called 
the Relolvend. _ 


262144 (6 
216 


wal — ——— ———— 


46144 Reſolvend 


XI. Draw a line underneath the Reſolvend, 
Then Triple the Root, that is, multiply it by 3, 
and place its Triple under the Reſolvend in ſuch 
order, that the place of units in the ſaid triple 
may ſtand under the place of tens in the Reſol- 
vend. So the triple of 6,.1s 18, which 7 place 
under the Reſolvend: ſo, that 3 (the place of 
unites in the ſaid triple) may ſtand under 4 in the 
place of teas of the Reſolvend, as you ſee fol- 


lowing. 


262144 
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CCC 


46144 Reſolvend 


— ”——_——_—_—_———_—_—_—_—_—_ 


18 


XII. Square the ſaid root, and then triple the 
aid ſquare of the Root, and place the ſaid triple 
ſquare under the faid triple Root 1n ſuch order 
that the place of unites in the triple ſquare of. 
the Root, may ſtand underneath the place of 
Tens in the triple Root, ſo in this Example, the 
{ſquare of the Root 6, is 36, and the triple there- 
of is 108, which TI place under 18, the triple 
Root ſo, that 8 the place of unites in the faid 
triple {ſquare of the Root, may ſtand under 1; . 


the place of Tens in 18, the ſaid triple Root, # 
followeth 


262144 (6 
216 


— 


: 46 144 Reſolvend 


18 
108 


XUI. Draw line underneath the ſaid tripk 
Root, and triple ſquare of the Root, as they are 
placed, and add them together in the ſame order 

: as 
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as they ſtand, ſo ſhall their ſum be a Diviſor. 
So in our Example, a line being drawn under 
18 and 108, and they added. together in the 
ſame- order as they ſtand, their ſum is 1098 foe 
a Diviſor, as in the following work. 


262144 (6 
2.16 


I ————— —__—— 


46144. Reſolvend 


Oy ——t— A _—_— 


1098 Diviſor 


XIV. Draw a crooked line on the left hand 
of the Reſolvend, before which to place the faid 
Diviſor, and let the whole Reſolvend (except 
the place of unites therein ) be eſteemed a Divi- 
dend, then ſeek how often the ſaid Diviſor is 
contained in the Dividend, and put the anſwer . 
for the next figure in the Root. So in our Ex- 
ample, ſeek how often 1098 the diviſor is con- 
tained in 4614 the Dividend (obſerving here the 
uſual Rules of Diviſion) and the anſwer I find 
to be 4 which 7 place for the next figure 1n the 


Root, as In the Example. 


262144 
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262144. (64 
- 210 Fa 


J— _— 


1098) 45144 Reſolvend 


138 the Triple Root 
108 the Triple ſquare of the Root 


OI 
— 


1098 Diviſor 


XV. Draw a line underneath the whole work, 
and then Cube the figure laſt placed in the Root, 
and place-its cube underneath the Reſolvend in 
ſuch ſort that the place of unites of the one may 

ſtand under the place of units in the other ; 
in our example 64 being the cube of 4 (the figure 

laſt placed in the Root ) I place it under the 
Reſolvend in ſuch manner that the figure 4 is 
the place of unites of the cube 64, may ſtand 
ander 4, the place of unites in the Reſolvend, 
and then the work will ſtand as followeth 


262144 
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262144 (64 
216 


—_. 


1098) 46144 Reſolvend 


13 the Triple Root 
103 the Triple ſquare of the Root 


1098 Diviſor 


hk. m— 


64 the Cube of 4. 


XVI. Square the figure laſt placed in the Root, 
and multiply its ſquare by the triple Root ſub- 
ſcribed underneath the Reſolvend, (as isdireted 
in the eleventh Rule of this Chapter ) and ſub- 
icribe the product under the Cube laſt put down, 
in ſuch order, ti:at the place of Units 1n the ſaid 
product, may ſtand under the place of Tens, in 
the ſaid Cube. So in our Example, the figure 
laſt placed in the Root is 4, which ſquared is 
16, and 16 multiplyed by 18 (the triple Root 
before ſet down ) the produCct is 288, which I 
place under 64 (the cube of 4) in {ach ſort that 
8 ( in the place of Units of the ſaid produ&) 
may ſtand under 6 (the place of Tens) in the faid 


cube of 4; view the work. 
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262144 (64 
216 Cubeof 6 


WW  _———  — —_ 


1098) 46144 Reſolvyend 


7 Triple Root 
108 Triple ſquare of the Root 


10938 Diviſor 
64 Cube of 4 
283 the ſquare of 4 in the triple Root, 


XVII. Multiply the triple ſquare of the Root, 
(ſubſcribed as is before dire&ted in the twelltl 
Rule of this Chapter) by the figure laſt placed 
in the Root, and place the produCt under tit 
number laſt ſubſcribed, (which is the produtd 
the ſquare of the figure laſt placed in the Root 
multiplied by the faid Triple Root) in ſuch mat 
ner that the place of Units of this, may ſtandur 
der the place of Tens in that; As in this Exatt 
ple, The Triple ſquare of the :Root is 1% 
which multiplyed by 4 (the figure laſt placed 
the Root) the product is 432, which 1 pl 
under 288 (the number laſt ſubſcribed) in fu 
order that the figure 2 (in the place of Units 
the ſaid laſt produ&t) may ſtand under 8, whil 
Is in the place of Tens, of the ſaid number 1 


\ ſubſcribed ; and then the work will ſtand # 
folldweth. Ly 


262144 
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26 2 144 (64 
216 
46144 Reſolvend 
x Triple Root 
108 Triple ſquare of the Roo 


i 
— — 


1098 Diviſor 
64 Cube of 4 \ 
283 Square of 4 4 in the Triple Root 
432 Triple {ſquare of the Root in 4 


X VII. Draw another line under the work;and 
dd the 3 numbers together,that were laſt placed 
nder the Diviſor,in the ſame order as they there 
and, and let their ſum be called the Subtra- 
end, which let be ſubtracted out of the Reſol- 

2nd, noting the Remainder ; So in this Exam- 

e 1 add 64, 288, 4.32 together in the ſame or- 

Xr as they ſtand, and their ſum is 46144, for a 

btrahend, which 7 ſubtract out of 46144 the 

>folvend, and there is nothing remaineth, ſo 
ie whole work is finiſhed ; and 7 find the Cube 

Dot of 262144 to be 64 without any Remain- 


r3 z See the whole work as followeth, 


S 
I» TJ 
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262144 (64 
216 
1098) 46144 Reſolvend 
18 Triple Root 
108 Triple ſquare of the Root 


1098 Diviſor 
64 Cube of 4 
283 Square of 4 in the trip.Root 
432 Triple {q. of the Root 10 4 


0Y 


46144 Subtrahend. 
(0) 


| Now the Learner is to obſerve three thing 
in general from the Rules hefore delivered, i 
cerning the extraAion of the Cube Root. 


Obſerve 1. That the work contained intIt 
8 and 9 Rules for finding out the firſt figure 
the Root, is not again to be repeated, throup 
out the whole work of Extraction, although ® 
Root conſiſt of never ſo many places, but ® 
work of all the Rules following is to be rep 
as often as a new figure is. put in the root. 


MO am A mA ma HA ,., aca . 


Ooſerve 2. For every particular Cube 10 ® 
wumber given, diſtinguiſhed by the points ( 
cept the firſt) there is to be found out a ne 
lolvend, by annexing the next cube to tht 


Q 


malls 
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mainder (according to the 10rh. Rule) and as 
often as there is a reſolvend, ſo often muſt there 
be found a new Diviſor (by the 11, 12 and 13 
Rules) 2nd as often as there 1s found a new Di- 
viſor ſo often muſt there be found a new Subtra- 
| hend (according to the 15, 16, 17, and 18 
Rule before-going.) 


Obſerve 3. When the Subtrahend chanceth to 
be greater than the reſolvend, then you may 
conclude there 1s an error in your work, which 
mult be corrected by putting a leſſer figure in the 
Root. 


Example. 2. 


Let it be required to extra&t the Cube Rcot 
of 48627125. 

Having prepared the given number for the 
work of extraction, according to the 6th. Rule 
of this Chapter, 7 find it to be aiſtributed into 3 - 
Cubes, viz. 48, the firſt, 627, the ſecond, and 
125 the third. Then 7 | 
proceed to the work ; 
and firſt 7 find the Cube 


root of 48, ( the firſt 
Cube ) which 1s 3, then 
do / cube 3, and place 


48527125 (3 
27 


Its cube which is 27,under 21 
(48) the firſt cube, and 
ſubtract it therefrom and 
the remainder is 21, according to'the 7, $, and 
9 Rules of this Chapter, and then will the work 
ſtand as you ſee in the Margent. 

Then, to the ſaid remainder 21, do 1 bring 
down, and thereto annex the next cube, which 
H 3 


a - . w, 
1 \K 6. . Sag 


ASE. 11.4 v 
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1s 627, and it makes 21627 for a Reſolvend, 6 


cording to the 19th. Rule foregoing. Then & 
1 find out a Diviſor according to the 11, 1244 
13 Rules of this Chapter, 
and firſt I triple the Root 
(3) and it makes 9,which ids 5b 
] place under (2) the place 48627125 (4 
of Tens in the Reſolvend; _ 27 | 
Then do / ſquare the faid -—— 
Root (3) and that makes 21627 Reſolyend 
9, then do / triple its =— 
ſquare (9) and that makes of 
27, which I place under 27 
the ſaid Triple in ſuch or- — 
der as is direded in the 279 Diviſor 
12th. Rule, then drawing 
a line underneath the 
wark, I add the two ſaid numbers together, (vt, 
the Triple Root, and the Triple Square of the 
Root.) in ſuch order as they are there placed 
and their ſum is 279 for a Diviſor ; as per Mar 
gent. 
\ - Then according to the 14h. Rule I ſeek bot 
often the ſaid Diviſor 279 is contained in 216! 
the Dividend, and 1 find the anſwer to be 6 
which I place for the ſecond figure in the Rovb 
then do in the next place go about to find oll 
a ſubtrahend, and in order thereunto firſt (a+ 
cording to the fifteenth Rule of this Chapte!)| 
[ cube the figure (6) laſt placed in the root, a 
it maketh 216, which 7 place under the Refi 
vend In fuch order (as is directed in the aid fi 
teenth Rule) that the place of Units of the 
may ſtand under the place of Units of the oth! 
ow (according to the 16th. Rule of this Chi? 
tr) 7 ſquare the hgure ( viz. 6) laſt places 


: 
: 
; 


- 
: 
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Sms 
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the root which makes 36, and then multiply it 

by (9) the faid triple root, and the produtt is 
324 which 7 place under (216) the ſaid cube of 
6,1n {uch order as 1s direted in the ſaid 16th.Rule. 
Then do 7 multiply the faid Triple {quare (viz. 
27) by the figure (6) laſt placed in the root, 
and 1t produceth 162, which / place under the 
laſt produtt (324) in fuch manner as is dire&ted 
in the 17th. Rule. Then 7 add theſe 3 ſeveral 
numbers together in the ſame order as they ſtand, 
and their Sum 1s 19656 for a Subtrahend, which 
ſubtracted out of (21627) the Reſolvend, the 
remainder 15 1971, as you may ſee by the follow- 
Ing work. 


48627125 (36 
27 


279) 21627 Reſolvend 


og Triple root les 
27 Triple ſquare of the roof 


279 Divifor 


— 


216 Cubeof6 YO 
324 Square of 6 by the triple root | 
162 Triple ſyuare of the root by & 


19656 Subtrahend 


1971 Remainder 


ah 
Ther to the ſaid remainder (197 1} do / an- 
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nex the next cube number (125) according to 
the 10th. Rule, and it makes 1971125 for a re: 
ſolvend ; " "mo 

Then 1 proceed according to the 11, 12 and 
13 Rules to find a Diviſor, and therefore / firf 
triple the whole Quotient (36) and it is 16, 
Then do I ſquare the whole 
Quote ( 36 ) and 1t makes 108 
1296, which being tripled 3388 
is 3885, which being order- M204 EM 
ly placed under the triple 38988 
Quote, and added thereto 
in that order, the ſum is 38988 for a new Di: 
vi:or : Sec the work in the Margent. 

Then do I ſeek how often the ſaid Diviſor is 
contained in the Dividend (1597112) and I nd 
it to be 5 times contained therein, and accot& 
ingly / place 5 in the root, and proceed accord 
ing to the 15, 16, 17 and 18 Rules to find olt 
a Subtrahend, and therefore firſt, / cube tit 


number (5) laſt placed in the root, and it mak 
125, then do / ſquare the 


ſaid 5, andit makes 25, by 125 

which 7 multiply (108) the 2700 

ſaid triple root, and place «, 19440 

the produ@t (2700) under — 

the ſaid cube, as is befare I971125 

direCted, then do I by the 

faid 5, multiply (3838) the triple ſquare of tif 

root, and the product (19440) do / place 

der the former product ( 2700 ) according 0 

former direfions, and add the 3 Numbers i! 

gether, in the ſame order as they ſtand, and til 

lum 1s 1971 [25, (as appears per Margent) 

a Subtrahend, which taken out of the ſaid K 
Jolvend there remaineth' (o) and ſo the ptr 
n2. or FT 01y 177 * final 
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finiſhed, and 7 find the cube root. of the given 
number 48627125 to be 365 ; view the whole 
work laid down as followeth. 


4627125 (365 
27 


W— —— 


279) 21627 Reſolvend 


9 the triple root | 
-27 the triple ſquare of the root 


279 Diviſor 


216 the Cube of 6 
324 the ſq. of 6 in the tr. root 
162 the triple {q. of the root in 6 


19656 the Subtrahend 


33988) I 97. 1125 Reſolvend 


103 the triple root 
3888 the triple ſq. of the root 


: 23988 the Diviſor 


—  ” —— 


125 theCubeof 5 
2700 theſq. of 5lnthe tr. root 
194.40 the tr. {9. of the root in 5 


1971125 the Subtrahend 
(0) 


XIX. When it is required to extract the cube 


Root of a Number that is incommentſurable to 
Es | Its 
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its root, and you are deſirous to know the Fra. 
Ctional part of the root as near as may be, yoy 
are to annex to the given number, a competent 
number of Cyphers, which number of Cyphers 
muſt be always a multiple of 3, viz. either 3, 
6, 9, 12, Cc. Cyphers, that 1s 000, ooo, 
Or co0c00000, &c. And having obſerved the 6 
Rule for the punCtation of the given number, 
likewiſe poynt the annexed Cyphers, in the ſame 
manner as if they were ſignificant figures, or in- 
tegers ; and obſerve, that as many polnts as you 
pur over the integral part, ſo many places will 
the integral part of the root conſiſt of, and 
many points as are put over t!;e Cyphers, or De- 
cimals, ſo many decimal places will there be in 
the root, this being obſerved the work it ſelf in 
the extracting the Cube root of a Decimal Fra- 
tion, or of a mixt number of integers and de- 
cimals, 1s the ſame in every reſpect as if the num- 
ber given were an integral Cube number,accord- 
ing to the Rules before delivered in this Chapter: 
As in the following 


Ex ample, 


Let it be required to extratt the Cube root of 
13798 which is a number incommenſurable to 
Its Cube root, and to find out its root as near 
as may be I annex to it. 9 Cyphers (fo by that 
means I ſhall have 3 Decimals in the root ) and 
prepare it for ExtraCtion by pointing it as is bt: 
tore directed, and as you ſee following. 


13798. 000000000 ( 
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And having performed the work of extraCtion 
according to the former rules, 7 find its Cube 
root to be 23.984, which (as by the remainder 
you may perceive) is ſomewhat too little, but 
yet ſo near the truth, that, if the Decimal part 
were increaſed by an unite and ſo made 23.985 it 2 
would then be too much, and ſo conſequently it « 
cannot want (as it 1s) ,-;5 part of an unite of / 
the truth, and if the root had had another figure 
placed in it, it would then have come ſo near the 
truth that it would not have wanted --.-,:. part 
of an unite; for your further ſatisfaCtion ſee the 
whole work performed as followeth. 


an—_— Oo Hy ———— TR ——_ PI III oy Comte Ep o—— c__—_——_—_—__ 
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200 2 (23-584 Root 


Reſolvend 


Subtrahend 
| Reſolvend 


Diviſor 


'Subtrahend 
Reſolvend 


1714347) 


Divitor 


$7. 1237 EE Subtrahend 
172519314) 531 1208 000 | Reſolvend 


—— 


Diviſor 


Subtrahend 
Remains 
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XX. If at any time It is required. to zeitratt the 
cube root of a vulgar Fracti- 

Toextratt the Cube on, let ſuch Fraction be firſt 
Root of a wilgar reduced to its loweſt Terms; 
Frattion. becauſe it may not be com- 
menſurable to its root in 

the given Terms, bot being reduced to its loweſt 
Terms it may,and having ſo done to perform the 


work, this 1s 


The Rule. 


Extrat the Cuhe root of the MNuncrators (by 
the former t4'cz} 21d place that for a new Nu- 
merator, ©-2 extratt the Cnbe root of the De- 
nominator,* and place that root for a new De- 
nonuneior, ſo thail this new FraCftion be the 
cube root of the given Frattion. 

As for Example, Let it He required to extract 
the Cube root of <7, firſt 1 take the cube root 
of 27 (the Nee) which is 3 and place it 
for a new Nuimnerator, Then [' take the cube 

root of 6.4, (the Yenominator) which is 4, and 

place it for a new Denominator, fo ſhall this new 
Fraction ; be the cube root of the given FraCti- 
ON + /. : 

In like manner if there were given +; to have 
its cube root extraCted, I can ealily diſcover that 
there cannot be round any cube root exactly ei- 
ther for the Numerator-or Denominator, 1n the 
Termes they are given in, but being reduced to 
their lowelt Termes, | they are +, whole cube 


root 1s } as before. YT 
In like Manner r the cub2 root of ;. :; will bs 


mand thc ES 
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XX}. But when there 1s given a vulgar Fra- 
(tion to have 1ts cube root 
To extraft the Cube extracted, it being incom- 
| Root of a wulgar menſurable to 1ts root, you 
Fraftion that # in- may find its cube root very 
commenſurable to its near, if you reduce the given 
Root. vulgar Fraction to a decimal 
| and then extra the cube 
root of that decimal (by the Rules before deli- 
vered) in every reſpect as if it were a whole 
Number, and then ſhall that be a decimal cuhe 
root, leſs than the truth, yer ſo near the truth 
that if you add an unite to the laſt decimal figure 
it will then be greater than the truth. 
Here take notice by the way that your vulgar 
fraCtion being requced to a decimal in 
Note order to have its cube root extradted, 
its equivalent decimal muſt conſiſt of 
ſuch a number of places as may be a multiple of 
3, That 1s, it muſt conſiſt of 3, 6, 9, 12, 15) 
Cc. places, and the more places there 1s in the 
decimal, the nearer the truth will the root 


Example 


Let it be required to extraCt the cube root of 
x : In order whereunto I reduce it to this Deci- 
mal, viz. .625, which becauſe it conſiſteth but 
of 3 places, (and ſo conſequently can have but 
1 figure in its Root) I increaſe to 9 places by an- 
nexing 6 Cyphers thereto thus .625000000 and 
then the root will conſiſt of 3 places, then do [ 
proceed to extrat its cube root, (according t0 
the former Rules) and find it to be 854) - 

|  - ran 
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and there will be a remainder of 2164136 as you 
may prove at your leiſure. 


XXIT. When your given vulgar Fravtion is 
reduced to a Decimal of the ſame value, and the 
3, Or 4 firſt places towards the left hand are 
poſſeſſed by Cyphers, then in this caſe you are 
to cut off 3 of them with a daſh of the pen, and 
for them place a Cypher to poſleſs the firſt 
place in the root, and then proceed to extraCt 
the cube root of the remaining figures, accord- 
Ing to the former Rules, as if there had been no 
ſuch Cyphers at all. 


As for Example. 


Let there be given +;;3 to have its cube root 
extracted”; Firſt reduce it to a Decimal Frattion 
by the firſt Rule of the ſecond Chapter of this 
Book, and it makes .000485613, &c. now to 
extract the cube root of this Fraction\l firſt pre- 
pare it, by pointing It in every reſpect as if it 
were a whole number, then with a daſh of my 
Pen, I cut off the 3 firſt Cyphers, and put a 
(0) to poſleſs the firſt place in the root, then 
I proceed to extract the cube root of the remain- 
| Ing figures (485613) asif there had been no cy- 
phers at all before them; and having finiſhed the 
work I find its cube root to be .078 as by the 
following work. Fa 
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ooo[4.85613 ( 078 
343 | 


149 1 1 42613 Reſolvend 


Diviſor 


131552 Subtrehend 


11061 Remainder 


— — 


In like manner if the decimal which is given 
to have its cube root extrafted, have 6 Cyphers 
placed before the ſignificant figures on the left 
hand, then cut off thoſe 6.Cyphers with a dah 
of the Pen, and for them put two Cyphers to | 
poſleſs the two firſt places in the raot, Then Þ- 
proceed to extract the cube root of the remain- | 
ing figures as if there had been no ſuch Cy- 
phers, CFC. 


XXTIT.When it is required 

To extraft the Cube to extraCt the Cube Root ol 
Koot of a mixt num- a mixt number, reduce it t0 
ber. an improper Fraction, and if 
it hath a perfect cube root 


then extratt the cube root: of the Nomerany 
an 
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and place it for.2 new Nimeritor, ard alſo ex- 
tra&t the Cube Root of the Denotninator, and 
Place it for a new Denominator, ſo ſhall this 
new Fraction be the Cube Root 'of the given 
mixt Number. "SES 


Example. 


Let it be required to extra the Cube Root 
of 5;;3, having reduced it to an-improper Fra- 
ion, I find it to be *;}-*, and having extracted 
the Cube Root of the Nutueratar- (1728) I find 
its Root to be 12, for a Numerator, and the 
Cube Root of 343 the, Denominator is. 7. for a 
Denominator, 1o that I conclude '3 or 1+ to 
be the Cube Root of the given mixt Number 
5:7? as you may prove at your lexure. 


XXIV. But if the given! mixt Number, whoſe 
Cube Root is required, have not a perfe& Root; 
then you are to reduce the fractional part into 
2 Decimal of the ſane value, (but let the nathber 
of decimal places be alwaies a multiple of 5) and 
then proceed to extra the Cube Root of that 
mixt number, as it it were a whole Number, al- 
wales reſerving ſo many decimal places in the 
Root, as there. are points over the decimal} 
part of the mixt number. 


EF xamnp. e F 


 Leritbercquired.go extratt theCube Root of 

283; Firſt, Reduce 2 thro its equivalent deci- 

mat, which is .75, bus ro thake-tt conſiſt of fix 

places; f annex thereto four Cyphers, and _ 
7 } t 
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the ſaid mixt umber. wall be 28.7 50000, which 
ds any, l proged ta the work as FOYER 


SIND TL 4! 


o7 VE 750000 6. 06 &c. 
" "F 


279) 1750 Reſolvend. 


I 
> © hands * 


a 


27090)” 1950000 Reſolvend. | 


| . z | 
ten A—tw—_— ——_—_ - 


- ©2700 
LO —_— 


. 25090 ' Diviſor. 


iy 216 
3240 © 
16200 


165 5616 Subtrahend. 


"7 = Ge Remaines 


So that I find by the work, the Cube Root of | 
as, 750000 to be 3.06 Ec. 


"XV, It is uſual amongſt Artiſts i cn 
the Cube Root of a hole Number, mixt nuT 
vers or Frattion, cither Vulgar , or Dec] 


w - 


that 


EC YE © IRS 
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that is incommenſurable to its Root , by prefix: 
ing this Charatter , (viz. vc.) before the incom: 
menſurable number or- quantity ,. ſo the Cube 
Root of 328 may be. thus expreſſed 1c. 328, and 
the Cube Root of 24! , thus vc. 24, or in a 
decimal mixt number thus vc, 24.75 and of the 
fraction 4 thus vc. }'&c. , | 2 Nut 


XX VI. - The operatian;intheextrattion of the 

Cube Root is proved thus, viz. 71 
Cube the Root found.avt, rhit - The arwf of the 
is, Multiply it three times into. extratt#on of the 
it ſelf, and if any thing remain - Cebe Roor; 

after the wotk is done, add it 

to the laſt product, and if that ſum be equal to 
the given nutnaber, then the-work is truly per- 
formed, otherwiſe not.- -/ - 

As in our firſt Example, where it is required 

to extract the Cube Root of 110592, and which 
is found-to be 48; ang to prove the ark; myl- 
tiply 48 by it ſelf, whoſe produtt is 2304, which 
being again multiplyed by. 48;, _it prequceth 
130592 , Which is equal to the given number, 
and therefote I conclude the work to be right. 

| Likewiſe to prove the Exatnple of the Nine- 
teenth Rule, where 1t1s required to, extract/the 
Cube Root of 13798 which is foond t9/ be. the 
mixt nnmber 23.984. Now ;to prave.the works 
I Cube the Root, as is before dire&ed, and find _ 
It to be 13796.370427904 to which I add the 
remainder 1629592096 and their fum maketh 
the given, number 13798 which proves the work 
to be right. 4 6 3< 


1t2  &;H:AF. 


Chap. 11. 
CHAP. XI. 
The Ute of the Square and: 
Cube Roots in ſolving ſome 
Queſtions Arithmetical and 


Geometrical. 


PROP. I. 


-To find a mean proportional be- + ; 


tween two given Numbers. - © 


F Ultiply the given Numbers the one by the 

other, and extract the ſquare Root of the 

product, ſo ſhall that ſquare Root be the mean 
proportional ſought. | 


Example. 


| Let the given Numbers be 12 and 48, and [ct 

It be required to find a mean proportional. be- 
tween them ; firſt multiply the given numbers. 

12and 48 the one into theother, and their pro* 
dutt is 576, the Square Root of which: is 14. 
| thaC 
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that I conclude 24 to be a mean proportional 
between 12 and 48, for, 


12 * 24 :: 24 3 4% 


the ſquare of the mean being equal to the pro- 


F duct of the extreams. 
! This propoſition is uſeful in finding the ſide of 
.® . a fquare that ſhall be equalto any given paralel- 
& logram ; for, (according to the firſt Propoſition 


-X of the Eighth Chapter of this Book,) if you mul- 
0 ti ply the contignous ſides of a'Reftangular para- 
lelogram the one by the other, that product will 
be its content, and if you extraft the ſquare root 
of that content, it will give you the ſide of a 
ſquare, (in the ſame meaſure your paralelogram 
was) which will be equal to the given Paralelo- 
gram. | 


—_—— _— _ OO —— ——_— — cw a 


he 
— 


PROP. 1L 


To find the ſide of a Square that 
ſhall be equal to the Content of 


any given ſuperficies. 


ad qut the Content of the givea ſuperficies 
by the Rules laid down in the Eighth Chap-. 
ter, and then extxatt the Square Root * C 

EY | A490; 


_ — _ PRmg —_ — ——_ ”—_— — 
_ en re OR cc udgswuc fi .cmwlhnt US ; ARS 


118 © The Uſe of the Chap. 1r. 


Content, 10 will that Root be the ſide of a 
ſquare equal to the given ſuperficies.— 


Example. 
There is a ReCtangled Triangle whoſe baſe 


and perpendicular are 16-and 18, I demand the 


Triangle. 

According to the ſecond Propoſition of the 
Eighth _ Chapter , I find the Content of this 
Triangle tobe 144, the fuare root of which is 
12, and is theſide of a ſquare equal to the ſaid 
— - | | 

_Inlike manner, if youextraCt the ſquare root 
of the Content of a Circle , Pentagon, Hexa- 
gon, &c. or of any other Figure regular, or ir- 
regular, it will give the fide of a ſquare equal to 
that ſuperficies. 


fide of a Square that will. be equal to the given 


— 


PROP. IE. 


Having any two of the ſrdes of 4 
Right-angled plain Triangle , 
given to find the third frde. 


TE moſt excellent and uſeful propoſition if 
generally called Pythagoras his 'Theoteme, 


and i-the '47 Prop. of Exchides Eletnents of 


/ 
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Geoin. it, is demonſttated, and proved. that the 
Square made of the 'Hipothenule; or ſlant ſide 
of a Right angked.' plain Triangle is equal to 
the ſum of the _ made 0 "the baſe and 


perpendicular. 
, > 7 


A or CITE 


In the Triangle «BG: the Baſes A is 48; and 
the perpendicular-KC is 36, now” TL demand 
the length of the Hypothenuſe AC... 4s 


To findout ap ITY IF C! 
an m_ «9 QUIT 

this, firſt, 1 
ſquare ' the 
baſe AB,(48) SF 
Won” is; 8-4 AY =] 


«f? Re TAP Ss ER wt <7 S_m_ 


2304 » then © 
ſquare the Perpe mlcolar (36) and its ſquare ks 
1296, the ſum of which two ſquares 3600, 
which is equal to the Square.of the Hypothenuſe 
A ©, therefore'the ſhuare' Root 'of 3600 will 
give the CROge af AE, ron el is LEY | 


. 


PROP. 1. 


» ] 


qt T1 7{ 2 I 


Here is a Tower Ks which this is 2 

Moat that is 48 foot wide, and a ſcaleing; 

Ladder that is 60 Foot long, will reach from 

the outſide of the Moat, to the top of a Wall, 

that, is within. the faid Moat, now I demand 

. Fhe keighr of the md Wall aboye the Water ? 
0 Let 


\ 
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| Let the-Baſe AB in the foregojng Triangle 


be the breadth of the Moat, and let the Hypo- 
thenuſe AC be the Kajing, Ladder, then is the 
perpendicular, BC the height of the Wall 
above the Water. Now it is plain that. (be. 
cauſe the Square of AC is equal to the ſam of the 
ſquares of AB and BC) if from the ſquare of 
A C which is 36co you ſubtraCtt the ſquare of AB 
'Which is; 2304, there will remain 1296, which 
3s the: ſquags. of C B,: therefore I extraft th 
ſquare Root -of 1296, aad find it to be 36, whic 
is the height of the faid ' Wall above the Wa- 
ter as was required. | 

- 'Bythe help of this Propoſition may be found 
the true perpendicular height of a Cone, or 
of a Pyramid ; for, in a Cone, if you ſquare the 
flant height , (which is the length of 2 line 
drawn from 14s vertical point, to the Circumfe- 
rence of its baſe) and from the ſquare of that, 
ſubtraCt the j{quare of ry ſemidiarpeter of its 
baſe; there will remajn,,the {quare af the per- 
pendicular hefght of that Cone. 
Alſo, Ina Pyramid ,* jf from the ſquare of 
the ſlant height of it, you. ſubtract the ſquare 
of that line which being drawn from the Centre 
of its. baſe, ſhall. touch the end of the Maid flagt 
line, (whether they meet at an Angle or not) 
the remainder will be the {quare of the perpen- 
dicular, hetght *of that, Pyrarhitl, and its ſquare 
Root will give the height it ſelf. 6 "OY 


| 
K. 
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PROP, V, ; 


By the Content of a Circle to n= 


its Diameter. 


| | The proportiqa is 


S 22, 
Is ro 28. 
So is the given Content 
to the fuare of the Diameter, 


Exanyle. 


There is a Circle whoſe {uperficial Content i is 
153: 90385, 1 demand i its Diameter ? 


22 ; 38 22 153-9385 2 195.9217- 


The Square Root of which is 13.99 (very 
near 14) for the Diameter required, 


Chap. 11. 


PROP. VI. 
By the Content of a Circle to. find 


zts Circumference. 


The proportion is 


S 7 
Is to 38 
So 1s the given Content 
to the ſquare of the Circamference. E 
The Square Root of which is the Citcumfe- | 
rence required. | 


Exanole, 


There is a Circle whoſe ſuperficial content 1s 
153-9383, 1 demand the Circumference of that | 
_— .; -: 2 > iT 
7 : 83%: : 153.93$5 ': 1935-2268 # 
The ſquare R90 t of which is 44 fere which Þ | ! 
the Circumferen ce required. | 


II. The Cube Root is that by help of which 
ve relolve all Queſtions Mathematical that col | 
cern ſolidity, and by which we increaſe ſolid bo- 
dies according to any given proportion. By 't 
we diſcover the ſolidity of a body that is capable 
of length, breaith, and depth, (or thickneb, 
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and by having the ſolidity given, we diſcover the - 
tide or Diameter of ſuch a body. 

Some Queſtions pertinent. tlareks may be fach 
as follow. | 


PROP. VI. 


Hece is a Cube whoſe ſide is 4,. I demand 
what ſhall be the ſide of a Cube whoſe ſoli- 
dity is double to the fſolidity of that Cube ? 
To anſwer this propofition, find out the 
Cube of 4 (the ſide of the given Cube) which is 
64, and double it, which is 128, then extra 


& the Cube Root of 123, andit makes 5.0397 ferez 


| and that is the ſide of the Cube which is double: 


& to the Cube whoſe ſide is 4. 


PROP. VIIL 


Here is a Cube whoſe ſolidity i is 128 foot, [ 
demand the ſide of a Cube whoſe ſolidity is 


L half as much ? 


- Ls 
_ = i? 
F, t.- : 
tz 4M þ ta 
w 1 / 
WC 


Take + of 128 = 64 the Cube Rootof. which 


+ (viz, 4.) anſwers the Weeltion, | 


Aving the ſolid Content of 2 Globe to find 

the ſide of a Cube whoſe ſolidity ſhall be 
equal to the given Globe # z 

X- 
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Extratt the Cube Root of the given ſolid Con- 
tent of the Globe, and 1t will give you the fide 
of the Cube Required. | 


Example. 


There is a Globe whoſe ſolid Content is 1728 
Inches, I demand the ſidg of a Cube equal there- 
to ? | ah 

Having extracted the Cube Root of 1728, [ 
find it tobe 12, which is the ſide of the Cube re- 


quired. 
FRAEP. X. 


Aving the Diameter and Weight of a Bul- | 
7 let, to find the Weight of another Bullet, | 
whoſe Diameter 1s given. 


As the Cube of the given Bullets Diameter, 

Is to its weight, or ſolidity. 

So is the Cube of the Diameter of any other | 
Bullet, 

To its weight, or ſolidity, 


Examy'e. 


"There is a Bullet whoſe Diameter is 4 Inch6s 
and its weight is 9 Pound, I demand the weight 
of another Bullet, whoſe Diameter is 6; or 6.25 
| Inches ? C1 
The Cube of 4is 64. 

The Cube of 6. 25 is 244. 149625 
"Fhen 1 fy.. : | | 


9. £2 2 44.149625 : 34337. 
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So that the weight Tequired IS 34.33227 
pounds, and if you Reduce the Decimal to the 
known parts of Averdupois weight , you will 
find the anſwer to be 34 Th. — os oz.—oy dr. 

This kind of proportion 1s by Artiſts Termed 
triplicate proportion. 

In like manner, the Diameters of two Bullets, 
or Globes being given, and the ſolidity of one 
of them to find out the ſolidity of the other, -it 
may be done by the ſame proportion, only chan- 
ging the middlemoſt Term. 


PROP. XI. 


O find the ſide of a Cube equal to a given 
paralelepipedon. | 

Find out the ſolidity of the given Paralelepipe- 
don by the Eighth Prop. of the Eighth Chapter, 
thens the Cube Root thereof, the required ſide. 


- 


| Example. ' 

* There is a paralelepipedon having the ſides of 
its baſe 10 Foot 4 Inches, and 5 Foot 2 Inches, 
and its lenzth is 20 Foot 8 Inches, 1 deſire to 
know what is the ſide of a Cube whoſe content 
ſhall be equal to the given paralelepipedon ? 

The ſuperficial Content of the baſe is 7688 in- 
ches, which drawn-into 248 the length in'taches, 
the produtt is 1906624 inches for its ſolid Con- 
tent, the Cube Root of which ts 124 inches 
for the lide of a Cube equal to the given paralcle- 
Pipedon. 

In like manner if you would find at any time 
the ſide of a Cube equal ro any ſolid Body whe- 


ther Regular, or irregular : Firſt, Find the - 
li 
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lid Content of that Body, and then extrafting 
the Cube Root of its ſolid Content. you haye 
your defire. 


PROP. XI. 


| © Satin twogiven Numbers to find two tnean 
AY proportionals. 74 

_. Divide the greater extream by the leſſer, and 
extract the Cube Root of the Quoticat, and by 
the ſaid Cube Root multiply the leſſer extream, 
then will the produ& give you the lefſer mean 
proportional,-then multiply the ſaid leſſer mean 
by the ſaid Cubique Root, and that produtt wil 
give. you the greater mean proportional. 


: 


. 


Wes 3-254 W; | Example. Y | 


Let the two given extreatus be, 6 and 48 be- | 
tween which it is required to find 2 mean pro-| 
portionals. k 
Firſt, [divide 48 (the Greater Extream) 9 6 þ 

(the Leſſer Extream) and the Quotient is 8, tit 
Cube Root of which is 2, then :by (the, ;Cove 
Root) 2 do I multiply 6.-(the leſſer extreaM 2 
and the product is 12 for the Jeſler mean pi 2 
portional , and 12 being multiplyed by 2; (tht # 
Cube Root) the produd is ;24, for the great! 
mean proportional ſought. Thus, have 1 found 

32 and 24 to be two mean proportionals betwe 

6 and 48, for ' 


LV 
If 


24 :...49 
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nner between 3 nd 81 will be found 
Or two mean. proportionals.. - 


P R OP. XI 
EQoncave Diameter of two Guns being 
nayn, 2nd the quantity of Gun-powder 
Lc arge one of them. to. find out how 
wall be ſufficient to.charge the. other. 


; Capacities are one to another, asare the 
their Diameters, 2nd alſo the propor- 


4 w%, $A ” a 
- % 4 £ 
' « 
; : & Þ £ 
p > 
p wt. 
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PE «77, 
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is 


|  , * Exanyle. | it-*y 

If .25 pound, af .Gun-powder be ſufficient. to 
charge a Gun, whoſe: Concave Diameter is 15 
Inches, or 1.5 Inch. how much powder will.be 
ſufficient to charge. a Gun, whoſe Concave Dia- 
meter is 7 inches? Anſwer, 25.47... . | 

The Cube of 1.5: is 3.375 and the Cube of 7 
iS 343. wherefore the proportion isas followeth. 


| 3.375 © 258 -W-Y *43 . 25-47 
Or thus, 


3.375 : 343  o2F ©: 25-47 


PROP. XIV. 


I” HE Concave Diameters of two Guns being 
© given, and'the quantity of a weaker forr 


of Gun-powder ſufficicyt to charge one of themy 
| . to 
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lid Content of that Body, and then extradting 
the Cube Root of its ſolid Content you Im. 
Jour dehre. 


PRO P. xn 


Pee twogiven N umbers to find two ine 

Proportiouals. 

_.. Divide the greater extream by the leſſer, and | 
extract the Cube Root of the Quoticat, and; by B 
the ſaid Cube Root multiply the leſſer extream, | 
then will the produ& give you the leſſer mean 
proportional, then multiply the ſaid leſſer mean 

by the ſaid Cubique Root, and that product will 
gave.you the greater mean proportional. | 


E xample. 


- 


'" Let the two given extreats be, 6 and 48 be 
tween which it is required to find 2 mean pro- 
portionals. 

Firſt, Idivide 48 (the Greater Extream 256 
(the Leſſer Extream) and the Quotient is 8, tie $ 
Cube Root of which is 2, then :by.(ths;; Cute 
Root) 2 do I multiply 6,.(the leſſer extra» Wu 
and the product is 12 for the leſſer mean a + 
portional , and 12 being multiplyed 093 (the js Fd 
Cube Root) the produd is.;24, for the greater ir 
meen proportional ſought. Thus, have | 
32and 24 to be two mean proportionals ety 
6 and 48, for 


6: a5: a4. 48 


In like manner between 3. aud 81 will. be found. 
9 and 27, for two mean. proportiopals.. - ... 


" 
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T HE Concave Diameter of two Guns being 
, known, and. the quantity of Gun-powde: 
that. will chatge..one of them. to. find out how 
much will be ſufficient to.charge the. other. 

The Capacities are one to another, as-are the 
Cubes of their Diameters, 2nd alſo the propor- 


tion is direct. 
:  - Example. : 4” Ba 

If .25 pound. of Gun-powder be ſufficient to 
charge a Gun, whoſe: Concave. Diameter. is. 15 
Inches, or 1.5 Inch. how much powder will be 
ſufficient to charge. a Gun, whoſe Concave Dia- 
meter is 7 inches? Anſwer, 25.47-.. . | 


The Cube of 1.5: is 3.375 and the Cube of 7 
is 343- wherefore the proportion isas followeth. 


3.375 © +25 3: 743 8 25-47 
Or thus, 


3.375 : 343 5:5 «2g ©: 25-47 


PROP. XIV. 


HE Concave Diameters of two Guns being 
© given, and the quantity of a weaker forC 


of Gun-powder ſufficicpt to charge one of them 
to 
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to find out how much Gun-powder of a ſtron. 
ger ſort (the proportion of the ftrength ang 
weakneſs of the Gun-powder being alſo given) 
will be ſufficient to chatge the other Gun. 
This is ſolved by two operations in the Rule 
of proportion, firſt to find out how much of the 
ſtronger ſort of Gun-powder will be of equi- 
valent ſtrength with the given quantity of the 
weaker ſort, and this proportion is Reciprocal : 
The ſecond is the ſame with that in the fore: | 


going Propoſition. 


Example. | | 
There is a Gun whoſe Concave Diameter is 


of the ſtrongeſt powder wilt charge that Gun; 
which is 15 inch 1n its Concave Diameter, whicl 
1s done by the following proportion, vx. 


$ 


s 2:2 00-234 : -10 


Thus have I found that -.. of a pound of the 
ſtrongeſt powder will charge a Gua whoſe Con- 
cave diameter is 1; inch. And according to the 
laſt propoſition, I find by a dire& Proportion 
that 10.16 pounds of the ſarue will be ſufficient. 10 
Charge a Gun who# concavediamefer is 7 inchG» 
VIZ. | 
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Concer ning Simple Inter eſt. 


l. VV Hen Money pertaining, or belonging 
| to one perſon 1s in the hands;  poſ- 
ſeſſhon, or keeping, or is lent to another, and 
the Debtor payeth or alloweth to the Creditor, 
a certaini ſum in Conſideration of forbearance 
for a certain time, ſuch conſideration for for- 
bearance 1s called Intereſt, loane, or uſe money z 
and the money ſo lent, and forborne is called the 
principal. 


II. Intereſt is either Simple, or Compound. 


III. When for a ſum of money lent there is 
 loahe, or intereſt allowed, and the fame is not 
paid when it becomes due , and if fuch latereſt 
doth not then become a part of the Principal, 
it is called Simple Intereſt. 


IV, In the taking of Intereſt for the conti- 
nuance or forbearance of Money , reſpe& muſt 
be had to the rate limited by A of Parliament, 
which A& now in force, farbiddeth, or reſtrain- 
eth all perſons whatſoever, from taking more 
than 61. for the Intereſt of an 10017. fora year, 
and accotding to the ſame proportion for a grea- 
ter of aleſſer ſum, not confining the lender or 
borrower to the ſpace * One year, NO MOTE _ 

þ 


| | 
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it confineth him! or them to the limitation of the 
ſum to be lent, or borrowed, but that the fin 
may be either more or leſs than 100 /, and 
may continue in the hands of the DeÞtor, either 
a longer, or a ſhorter time than one year, ac- | 
cording as. the Lender and Bortower do aprex, | 
and obtige each other ; Now for any time gree | 
ter than one year, the rate or proportion of [n- © 
tereſt is by A& of Parliament limited, byt the & 
AC doth not ſay what part of 6 7. ſhall be the | 
intereſt of art 100 /. for half a year, a quan | 
of a year, 2 month; a day, or for ary time lf: | 
fer th#n oye. year, and in this caſe: Ryeral Ar- ! 
tis do differ tt their opinions, ſome would have | 
the tree proportional intereſt for any time le | 
than @ year to be difcovered by continual mean | 
dportionals; as fippoſe it were required to | 
now the intereſt of 100 /. for: half a year af } 
6 per Cent. per Annum, they would have the It- | 
tereſt ro be reckoned after the Rule 'of Com- | 
pound intereſt, and ſo 3/. is not the intereſt,of 
# 106. for half a year, but is too much - But ; 
ſay they, to find ont: the true intereſt thereoh, 
you are to find a mean proportional betweel * 
oo, and 106, and that made leſs by 100, wilt 
give you the intereſt of 1co/. for half a year, 
and ſoby extracting of Roots they find out tit 
intereſt for any time'lefs than one year, but this 
15 fafficiently laborious and painful if. it be done 
without the hetp of Logarithms; but to pet 


form this work tothe 12 power for a Moneth 


or- to the'52 for a Weak, is very. tedious, and 
to the 365 power fot one Day is ſcarcely poſſi 
blero beeffeted by natural Numbers ; but a 
ſton: and dayly prattice tell us that the inter 


of” Money for any time lefs than one year 0v - 


——_—_ oO” OO OR Ie oe Se en re ere I wo A__— 
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to be computed according to the Rules af | iM- 
ple intereſt, and ſo 3 !. 1s the undoubred, intereſt 
of 100 1. for 6 moreths, and 30 ſhillings. is the 
intereſt of 1co/. for a quarter ot. ay 3 - but 
here note by the way that by 6 mopeths 15 ; not 
meant 6 times 4 weeks,, or 6 times 28 days, [aj 
by ſix moneths, or halfa year is to be un erltood 
the half of 365 dayes, and a quarter, of a,ycar 
ts , of gn5 dayes, and by 1.moneth 1s ang ſiog 
+ of 365 dayes, ſo thata moneth conliſteth,of 
30.5 dayes.. DJ 15340 70a 
Upon. the foreſaid cuſtom of computing the 
intereſt of money for .time leſs than ONE. years 
this followi..g Aralogje ſeems _, +... 
to be aſlumed for a' ſafe expo- Vide WIA p 
ſition ofthe ſtztute(and which 5 chapgf Hr-Rer- 
is indeed the ground,.and rea- ties  Appendr# p, 
forr ir ſelf of Simple Intereſt) Wing. Arith. 
viz., That ſuch' proportion as - LH _ 


- 


LS 


365 dayes (or one year) hath to' the intereſt 
of any ſum for a year, ſuch proportion, hath any 
part of one year, or any number of dayes pro- 
pounged,: fo the intereft of the ſame fim, tor 
thar time propounded, And this (as was ſaid 
before) '-is the whole ground work,,and.very 
foundation of the manner of computing of- Sim- 
phe loretdilico! |: {146 ap3y-£340 
. -V. Rebate; or Diſcount, is, 'when there: isan 
allowance of ſo much per Cert. for Eh, 
money paid before it be due, and Of Rebate, 
as the increaſe of money at intereſt what # 32. 
is founcout by contigual proportio- . 
vals Arithmertical or Geometrical increaſing, ſo 
is the-Rebare or diſcount of Money found out by 
| continual proportionals decrealing Arithmetical- 
ly-or Geometrically, that is according as the al- _ 
K 2 lowance 


132 Simple Inicreſf9, Chap. 12, 


lowance is, either afte r Simple or Compound In- 

tereſt; Now the nature of Rebate or diſcount is 
thus; When there 1s a ſum of Money, (ſuppoſe 
1100 /.) to become due at the end of a certain 
time to come, (v2. at the end of 12 Moneths; ) 
and it is agreed upon by the Debtor and Credi- 
tor that there ſhall be made preſent payment of 
the whole Deby, and it is likewiſe agreed that in 
conſideration, of this prelent payment, that the 
: Creditor ſhall allow the Debtor after the rate 
'of 6 per cent. per ammm : Now upon this agree- 
ment the Creditor ought to receive ſo much mo- 
ney as being put out at intereſt for the ſame time 
it was paid before 'twas due, and at the fame rate 
of intereſt, that the diſcount was reckoned at, 
then would it amount or be increaſed to the ſum 
that was firſt due. 

The manner of working Queſtions in Rebate at 
Simple /ntereſt ſhall be ſhewn in the ninth Ruke 
of this Chapter, and of working Queſtions in 
Rebate at Compound /ntereſt ſhall be ſhewen in 
the Fourth Rule of the next Chapter. 


VI. When the intereſt of a 100 /. for a year 1s } 
known, the intereſt of any other ſum, for the 
fame time, is alſo found out, by one ſingle rule of 
direct proportion , viz. The Intereſt 'of a 100k | 
for a year by the ſtatute is 6/, I demand what's | 
the intereſt of 75 /. for the ſame time, and at the | 
_ = of Intereſt? The proportion'is as fol | 

OwWetn. NY 


I. l. l. 6-236 
100:6 2: 75 2: 4.5—=4-10 


Or if you woull have the Anſwer to produce 
both principal :nJ intereſt, then make the af 


__ con 
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cond number to be the ſam of the given princi- 
pal and intereſt, and the fourth proportional 
will anſwer your deſire. Thus, W 


l. l. l. L. l. 
100.-: 106 $3; 75. | 79 $=78-I0 


VII. When the Intereſt of 100 for a year is 
given, and the intereſt of any other ſum of 
pounds, ſhillings, and pence is required for a 
year, the anſwer may be eaſily found after the 
practical method delivered in the following Ex- 
ample. | 

Let it be required to find the intereſt of 
145 1.— 13s. 04. for one year after the rate of 6 
per cent. per annum, ſimple intereſt ? 

Firſt, | place the given Numbers according to 
the DireC&ion given for the Rule of 3, which 
will then ſtand thus, viz. 


[ L. Li $6 
100 : 6. ;: : 148--13--04: 


Now it -is evident that if I multiply 
1481.— 135 —04d. (which is the third num- 
ber) by 6 (whick is the. ſecond number) and di- 
vide the product by 100 (which ts the firſt num- 
ber) the/Quotient wkll be che anſwer ; Therefore 
I proceed thus, viz firſt | multiply the pence by 
6, which makes 24 pence , or two ſhillings, 
therefore | ſet down @ under the pence, and 
carry 2 to the next, then goto the 13-5. ſay- 
ing 6 times 13 is 78, and 2that | carrygd 1s Eq y. 
 whichis 4 /. therefore | ſet down o under the - 
ſhillings, and. czrry 4 _to-the poynds, then I: 
proceed, ſaying 6 ”m 8 is 48, and 4 that I 

> 3 | car* 


P. 
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carry 1s 52, then ſet down 2, and carry 5, 6, 
On thus till 'the work be finiſhed, and: 
|; then* will the product be 890 /. —oo s.— 004, 
i; which product ſhould be divided by 190 (the 
[ firſt number) but it being an Unite with two 
Cyphers, | cut off two figures from the right 
hand of the poan ds, with a daſh of the pen, 
and the figures on the left hand of the ſajd daſh, 
are {0 ny pounds, and thoſe on the right hand 
of it, are the Decimal parts of a pound, whoſe 
value my be found ont by the 3 Rule of the 2 
Chap. Bur remember, that if there be any ſhillings 
or pence, in the produCt you are to arld them to 
their reſpective products in your RediCtion. 
The work of the foregoing Example is as 


> 


followeth. 
E. [2 WRT Ws 

: 8 148 —13= 04 
6 


- 
—— 
a % 


ada wwÞ..u +. wt MFI Poe oo dec car fo Ws. IA” "1," h J 


| - ft 
= 
.O0 

Q 


I 


$8192 — 60 —00 


a 


18 


30 
—=f— 


Sq that by the work I find the intereſt of 
14%1.-—135,—44. for oneyear after the rate of 
6 per Cert. per An.'to be'8 1; —18 $.—04 4 —3-24% 

"0 FATTY a 1 JR oc: {CL6© ag WY "Ano- : 
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Another Example may be this, viz. I demand 
the Intereſt of 368/. 15s.—g 4. for one year, 
at 6 per Cent. per An, Anſwer 221.—02 5,6 d. 


as by the work following. 


16 < 
[I : 6 ;; 368—15—03 
— 


—_ — — ——  — 


22]12—11>06 


— 
_ —— 


6 


| 


VIII. The Intereſt of 100 /. being known for 
a year, Or 365 dayes, the intere!t of any other 
ſum may be known for any other time, or num- 
ber of dayes, more-or leſs than a year, by two 
ſingle Rules of 3 Dire&t, v:z. Firſt ,: find out 
what is the intereſt of the given ſym, for one 
year, or 365 dayes, according to the laſt Rule, 
then having found out that, you may (by ano- 
ther {ſingle Rule of 3 DireCt ) find out its inte- 
reſt for any other time more or lels. 


Example. 
What is the intereſt of 32T/. for 6 years af- 


ter the, rate of 6. parCevr. per Ammrbimple In- 


terelt 7 
K 4 Firlt, 
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Firſt, I find what is the Intereſt of 322 1. for 
2 year by the following proportion, 


I. l. 6 l. 
_— C3 $33 2 19-33 
" 


100) 19132 (19.32 


Thus having found the Intereſt of 322 /. for a 

year to be 19.32 1. at 6 per Cent. by the following 

roportion, "find out its Intereſt for 6 years, to 

be 1157.-18s.-04 id. and that added to 

the principal , makes 437 /.-185.-04 'd. for 

the ſum due to the Creditor at the end of the 
ſaid time. 


year BS year l. C6 
2 29.32 2:5 28 : 115—13—04; 


113] 


— 


1814 


 Andhere take notice that the fecond number 
in this laſt proportion;.:muſt always/be' only the 
intereſt of the ſum propoſed, and not the _ 

Ee” 4955 0 
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of the principal and intereſt, as in the ſecond 
proportion under the'ſixth Rule. 

After the ſame manner is the intereſt of 1 /. (at 
the rate of 6 per Cent. per Annum, or any other - 
rate of intereſt,) diſcovered for a day, by the 
helpof which theintereſt of any ſum whatſoever 


may be diſcovered for any number of* dayes as 
ſhall be ſhown by and by. ' 


. BE 7. 
FE 208-7 & {1 : 2545 a 


day L. day 
Secondly 365 : .06 : : 1 : 0001643835 


So that by the foregoing proportions I have 
found that the intereſt of 1/. at 6 per Cent. per 
Annum for a day is .coo01643835 l. | 

Now if you would know the intereſt of any 
other. ſum for any number cf dayes more or 
leſs than 365, you may do it by help af the 
{aid number after this manner, wsz. 

Multiply the ſum whoſe intereſt is required by 
the ſaid number, and that product will give you 
the intereſt of the ſaid ſum for one day, then 
multiply that produ& by the number of dayes 
given, and the laſt product will give you the in- 
tereſt of the ſaid ſum for the number of dayes in 
the Queſtion.. Take the following Queſtion for 
an example, viz. T's g 

W hat is the intereſt of 568/. for 213 dayes 


after the Rate of 6 per Cent. per Annum. 


0001643935 


Simple Intereſt. 


.020164 3835 
568 


13150680 
98639010 
8219175 


.09336983280 
213 


2801094840 
933698 250 


1857392560 


— 


19.8877733640 


[. s. 


Facit 19g — 19 —— 09 


Having fintfhed the work as you ſee, I find the 
anſwer to be 19.8877 &c. which upon fight | 
diſcover tobe £91. —17 5s. —og 4. by the brief 
way of yalluing' a Decimal Frattion of Coyne 
hid down in the 4 Rule of the 2 Chapter be- 
fore-going. 

But when the intereſt of any ſum of Money 1s 
required for any number of dayes as aforeſaid, 
a6 any other rate of intereſt then at 6 per Cent. 
per Amun, the foreſaid number will not then 
ſerve for the work, but you are to frnd out par- 
tiewlar multiplyars for the ſeveral Rates of lnte- 
relt as is before directed. Alt which 1 have ex- 


preſſed from 4 to 10 per Cert. in the following 
Table. ? 4 


Chap. 12, 


When 
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OgOlopg8go © 
<0GOT 269862 
.0001643335 
.0001917808 
.00021 91780 
.0002465753 
* .0002735726 


* 


When you would find 
the Intereſt of any ſum 
for any number of cayes 
at the rate of - 


per. Cent per Alt. 
the Multiplyar is 


O ©. co) Ain RN 


—_ 


So that when you would find out the intereſt 
of any ſum of Money for any number of dayes 
according to the direction before given, at any 
Rate frem 4 tO 10 per Cent. per Anzum, Simple 
Intereſt, you may pertorme the work by the mul- 
tiplyar in the foregoing Table which is placed 
againſt e:ch reipeCtive Rate of intereſt, 

IX. When tke preſent worth of a ſum of mo- 
ney due at the end ot any time to come is requi- 
red, Rebate being allowed at any rate of Simple 
Intereſt, it may be found out by the following 
method ; viz. Firſt, Fixd out the Intereſt of 
100 |. for the time that the Rebate is to be al- 
lowed for, and at the ſme rate of intereſt pra- 
pounded, then make the {um of an 100 pound) 
and its intereſt for the propoſed time, to be the 
firſt number in the Rule ot 3, and 1col. the ſes 
cond nymber, and the given ſum whole preſent 
worth is required, let be the third number, 
and the fourth number in a dire& proportion 
ſhall anſwer the queſtion , as in the following 
Ex:mple, viz. 

What preſent Money will ſatisfhe a debt of 
1co/. that is dueat the end of 2 year yet to 
come, diſcount, or Rebate being allowed at the 
Rate of 6 per Cent. per Annum. 


According to the foregoing Directions, I ſtate 
the numbers as, followeth, andthe fourth pro- 


140 Simple Intereſt. Chap. 12, 


HT6 portional nymber or anſwer to the queſtion is 
Fi - 94.33962 |.=94 l.-05 s.—0g 'd fere. 


EF”) [ I 
tes 2: loo $375: 100 : 94 33962 þ 
The reaſon of the ſaid Analogy will appear & 
if you conſider, that there ought to be ſo much # 
ready money paid;that if 1t were put out to inte- ! 
reſt at the ſame rate of Int. that Rebate was allow- 2 
ed for,and for the ſame time,the ſame would then 
be augmented to the ſum that was at firſt due, az 
in the laſt queſtton, there 1s given 100/. which is | 
due at theendof 12 moneths, now | fay, that # 
there ought to be ſo much money paid down to } 
fatisfie this debt, as being put out to intereſt at # 
6 perCent. for 12 moneths, would then be increa- | 
ſed to ico !. which is the ſum firit due, and again | 
it 15 as evident that if there were 106 /. due at F 
the-end of 12 moneths, or a year, and preſent } 
payment is agreed upon, allowing Rebate at 6 
per Cent. per Annum, that then there ought toe 
paid the ſum of 100 /, in full diſcharge of the 
{aid debt of 1051. for if when | have received | 
the ſaid ſum of 1090/7, I put it out to intereſt || 
for one year at the rate of 6 per. Cert. it will 
then be increaſed to 106 /. | 
Therefore to ſolve the ſaid queſtion, tge pro- 
portion here uſed is no more than if / ſhould ſay; 
If 106 1. be decreaſed to 1007. what will 1007. 
be decreaſed to? Theanſwer is, to 94l.- 65.- 94.'z 
and for proof, if yon will ſeek what that ſum 
| willbe increaſed to at the end of 12 moneths, at 


the rate of 6 per Cent. you will find it to Oe | 
1000, 


' Exambple 2. 


| How much preſent money will fatisfie a debt 
| — 
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of 82/.—15 s. due at the endof 126 dayes, yet 
to come allowing Rebate after the rate of 6 per 
Cent. per Annum? BS 
Firſt, I find the intereſt of 1007. at the ſame 
rate of intereſt for 126 dayes, by the following 
proportion. 


day l. 
305 : 6 


Then dol add 2.0712 /. (theintereſt of 1001.) 
to 1001. and the ſum is 102.0712 which I make 
the firſt number in the Rule of. 3, and 1007. the 
ſecond, and 82.75 /. (the lum given to be Reba- 
ted) the third namber, and the fourth number 
in a direCt proportion 1s the anſwer to the que- 
ſtion, ſee the work as followeth. 


[A l. 
102.0712 : 100 


102. 0712) $275.c0 (81.0703 


So that by the work it appears that 824-15 s. 
due at the end of 125 dayes yet to come, will 
be ſatisfied with the preſent payment of 
$1 ].—01 5.-04 7.4. Rebate be allowed after the 
rate of 6 per Cent. per Ax. 

 __ The proof of the Rule. 

Find out, (by the eighth Rule foregoing) how 
much the preſent money that 1s paid upon Re- 
bate, will amount to being put out to intereſt 
for the ſame time, and at the ſame Rate of inte- 
reſt that Rebate was allowed for, and if- the a- 


mount beequal to the ſum rhat was dueat the _ 
0 
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of that time, then you may conclude the work 
to be rightly performed, otherwiſe not. 


As for Example. 


In the foregoing Queſtion it was found that 
81.0708 /. being paid preſently would fatisfie 2 
debt of 82.75 due at the end of 126 dayes to 
come, and to prove It , let us ſee whether 
81.0708 being-part out tor intereſt for 126 dayes 
at'the rate of 6 per Cent. per Annum, will be in- 
ereaſe&ro 82:75 /, (the ſum which was ſaid tobe 
due-4t theendof 126 dayes to come) which 1do 
by thefe two proportions following according to 
the'Eighth'Rule. 4 


day l. 4 | 
nn 309 2: 653: 126. 5: 2.07127: 


L. I. L. 
Secondly, 100 : 2.0712 :: 81.0707 : 1.67910 | 


| So you ſee that 1 have found the intereſt of 
81.0708 for 126 dayes to be 1.6791 &c. which 
added” to the principal 81.0508 the funr 1s 
82.7499 which by the brief way of valuing ,th 
Decimal of a pound ſterling is 82//.—15's. ang 
indeed'it doth not want -', parta farthifg of the 
exact ſum, which is occaſioned by rhe defeCtive 
Decimal wherefore I conchide' the work to be 
rightly performed. E IS 42 | 
Upon the foregoing ninth Rule is grounded 
the manner ofcalculating the enſuing Table” of 
Multtplyars, which fheweth'in Decimal parts of 

a pound, the preſent worth of a pound ſterling - 
due at the end of any number of years to coup 
no 


Chap. 12. | Simple Intereſt. 143 
ted at 6 per Cent. per annwmm. 

The firſt number in the Table: being found 
out by this following preportion, :z. 

As 1061. is to 1co/, fo is 1/. to .943396, 
and the ſecond number. in the Table being the 
preſent worth of 1/ dueat the er.dof two years 
to come, is thus' found out, +:z. Firſt I conſider 
that 12 /. is the| lic.ple intereſt of 1co/, for 2 
years, which added to 100 /. makes 1 121. where- 
fore P fay, as 1121. is to 1col. fo is 1/1. t9d 
892857 /. which is the preſent werth of 11. due 
at the end of 2 years to come. 

The ſeveral proportions 2rd operations for 
the whole Calculation being as tolloweth, viz. 


| 100 ::100 5: 5 
| T8Z :: 100 2 0 


| I24 : SF; 2 
I990 ;, 100 3} :c 


l 
I 
1248/2200 : : [2] 308 
I 
I 
[1 190 5:400 73 [0 


: 4735294 


And after the ſame manner are all the numbers 
in the following Table Calculated; which bein 
well underſtood; the way of calcutaring moſt c 
the enſuing Tables will eaſily be obtained; and 
its'uſe you will find- immediately after the Table 
it elf. 


Tavle | 
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(| TABLE, |. k< 
008-4 | 
© | Which ſhewethin De- | 11 |.602409 
| {| cimal parts of a pound | iz | 581495 
\ | the preſent worth of 11. | 13 | 561797 
| | due at the end of any |1+|-543478 
{ \number of years to come | 5 |.525315 
} under 31, at the rate of 16 | .510204 
| 6 per Cent. per Ann. Sim- | 17 |-495049 
| ]ple Intereſt. 18 |.480769 
| | ETY; ___ [19 |.465289 _ | 
Te: © " 120 [-454545 
r | -943395 bs 442477 
| 2 | 892857 22 |.431034 
3 | 847457 23 | .420168 
| 4 |-506451 24 | 409836 
|< 1-700250 25 | .40c000 
| 61735294 | [28] -390625 
7 | -704225 27 | -381679' 
8 |.675575 25, 4373134 
9 | .549350 29 | .364963 
| 10 | [6254000 — [301:357143 


After the ſame method -might this Table be 
continued to any number of years at pleaſure; | 
might alſo have calculated for other rates of in- 
tereſt, as thoſe are in the next Chapter concern- 
ing Compound Intereſt, but Simple Intereſt be- 


ing not ſo generally in praCtice, I ſhall there- 
fore forbear. 


The uſe of the preceding TABLE. 


It is evident (by the ninth Rule foregoing) 
that 
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hat if any ſum be paid with an allowance of 
Rebate, you are to make 1061. with its intereſt 
A(for the ſame time youRebate for) both in one 
ſum, to be the firſt number in the Rule of 3, 
'300 the Kcond, and the ſum to be rebated the 
{third, then will the fourth proportional be the 
Z anſwer ; and the. fame may be wrought by any 
other number and its intereſt, as well as by 
1001. and its intereſt mutatis mutands; Now 
in the Table before-going there is expreſſed in 
{Decimal parts of a pound, the preſent worth) 
' of 1 /. due at the end of any number of years to 
' come under 31, &c. that is to ſay, if you take 
the money ſignified by thoſe Decimals, and put 
it out to intereſt at 6 per Cent. per Annum, Sim- 
ple Intereſt for ſo many years as are expreſſed in 
| the Collum of years againſt the faid Decimal, 
then will that ſum at the end of the ſaid Term 
be augmented to 1 /, wherefore if you have any 
ſum whatſoever to be Rebated for any number of 
years within. the limits of the Table, make 
1/. the firſt number in the Rule of 3, and the 
& Decimal in the Table againſt the number of years 
to be Rebated for, make that the ſecond, and 
the ſum whoſe preſent worth is required the 
third number, ſo will the fourth proportional 
be the Anſwer. But (becauſe the firſt number 
(being Unity) neither multiplyeth nor divideth) 
| if you take the number in the Table, correſpon- 
dent to the number of years for which you 
would reckon Rebate, and thereby multiply 
the ſum whoſe preſent worth 1s required, the 
| product will give you the Anſwer. 


L Fv- 


136 Simple Intereſt. Chay. 12, 


Example. 


There 15 a ſum of \money, viz. 560/. d year 
the end of 8 years to come, .but the Debtor 
and Creditor agree that prefent payment ſhall 
be made, and the Debtor to be allowed Rebate 
after the rate of 6 per Cent. per Annum, Simple 
Intereſt. Now I demand chow much preſent mo- 
ney will fatisfie the ſaid Debt ? Anſwer, 
378.3781.=3781.—09 5.-06 } 4d. ſee the following 
work. | 


l. l. l. l 
5 2 Coos :: 460 : 378.390 
560 


405 405JOO 
3378375 


3 -$. 378000 


Firſt fthe Rebate being to be reckoned for 8 
years) Llook for 8 in the Collum of years, and 
juſt againſt it on the Right hand, I fiud .67567) 
which I multiply by 560 (the ſum whoſe pre- 
ſent worth is required,) and the product 5 
378.378, which (by the brief way of valuing 
the fra&tion of a pound ſterling) I find at firf 
light to be 398 /.—07 5.-06 'd. | 

This Queſtion, if it had been wrought by the 
foregoing ninth Rule, would have produced Ih 
ſame anſwer, for , The Int. of 100/. for $ 
Mon. is 481. and 106 + 48=14g8 wherefore by 
The Rule of 3 I fay 2 

: 143 
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L. l. ' I. 
143 : 100 : ; $60 : 378.358 


{ X. Whenan Annuity or yearly income1s in ar- 

rears for any number of years, and you woyld 
know the increaſe, or amount of it, allowing 
Simple Intereſt at a certain rate per Cent. per annums 
for each yearly payment from the time 1t firſt be- 
came due, the operation will be ſomewhat more 
tedious than to find the amovnt of one ſingle 
ſum, according to theeighth Rule of this Chap. 
W which will clearly appear by ſolving the follow- 
ing queſtion, v:z. | 

There is an Annuity, or an income of 100. 
per annum forborne to the end of.6 years, / de- 
mand how much is due at the end of the faid 
© Term, allowing intereſt at the rate of 6 per 

= Cent. per Anum Simple intereſt ? Anſwer 690 /. 
KF U#Uh order to the ſolution of this Queſtion, 7 
conlider, Firſt, that : 

It is evident that for the laſt year, viz. the 
ſixth years payn e.it,. there muſt be no intereſt 
at all Reckoned, becaule it becomes not due till. 
the end of the lixth year ; Secondly, there muſt 
be reckoned the intereſt of 100 /. for one year, 
viz, that which is due at the end of the fifth 
' year; Thirdly, there muſt be reckoned the 1in- 
tereſt of 1009/7. for two years, viz. that which 
13 due at the end of the fourth year. Fourthly, 
There muſt be reckoned the intereſt of 1207. for 
three years, v:z. that which is due at the end | 
of the third year, Fitthly, the intereſt of a 100'l. 
for 4 years, viz. that which is due at the end 
of the ſecond year : And Sixthly, The intereſt of 


1001. for 5 years, v4z. that which is due at the end 
L'2 | of 
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of the firſt year, and is forborne the ſecong, 
third, fourth, fifth, and ſixth years; all which 
intereſts being added together, and their fn 
added to the ſum of each years income, the 
ſum will exhibit the total ſum, due at the end 
of the faid fix years, which you may perceivehy 
the following work to be 690 /. which is the az 
{wer to the foregoing Queſtion. 


(1 
The Intereſt of 100 /. \2/{- 
at 6 'per Cent. per An.< 3 
Simple Intereſt , for / 4\ & /24 
5 ( 30 
ub 


The ſum of the Intereſt is $0 
The ſum of the annuities is 6co 


_— 


The total amount is 690 


The Conſtruction of Table II c 


Upon the foregoing reaſon is grounded tix 
Calculation of the following Table, which ſtew 
eth the amount of 1/. annuiry, being forborne i0 
the end of any number of years under 3 !, I8t 
reſt being allowed for each yearly payment ls 
ter the rate of 6 per Cent. per Anzem, Simple It 
tereſt. | 
- The firſt number in the Table being 1 /. whid 
Is that due at theend of the firſt year, no If 
tereſt being due for that ; the ſecond nome 
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the Table is 2.06, which is the firſt and ſecond 
years payment, and the intereſt of x /. for one 
year, being that which was dueat the end of the 
firſt year; The third number in the Table is 
3.18/. being the increaſe of 1/. for 2 years ad- 
ded to the ſecond number in that Table which 
is 2.06, for the amount of 1/. at the end of 3 
years Is 1.12 which added to 2.06. the ſecond 
number it makes 3.18 for the third number; 
The fourth number is the amount of 7x /. for 3 
\ years which is 1.18 added to the number before 
it,viz. the third number, proceeding in the ſame 
| method, till you have compoſed the Table at 
your pleaſure, each number in the Table being 
11. and the amount of 1/7. (for ſo many years 
as it ſtandeth againſt in the Table made leſs by 
One.) added to the number immediately pre- 


= ceding it. 


Simple [ntereſt. 


TABLE. Il. 


Which ſheweth in pounds 
and Decimal parts of a pound 
the amount of 1 /, annuity be- 
ing forborne tothe end of a- 
ny number of years under 31, 
Simple Intereſt being compu- 
ted after the Rate of 6 per 
Cent. per Annum. 


+ 
2 
3 
+ 
3 

=p 
- 
8 
4 
O 


| 


The Ute of Table II. 


In the preceding Table in the Collum under 
the wortt Years, are ſet down every year {uc- 
ceſſively from 1 to 30, and the number in the 
Table placed againſt each year , is the amount 
of 11 annuity, in pounds and Decimal parts 0 


a pound, being forborve ſo many years as It 
= placed 
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placed againſt. The uſe of it will plainly ap- 

pear by the ſolving of one, or two Queſtions, viz. 
There is an Annuity of 134/.—105.-64d. all 

forborne to the end of 4 years; I demand how 

much is due to the Creditor at the end of the ſaid 

Term, Simple Intereſt being allowed after the 

rate of 6 per Cent, per Annum? 
Facit 5861.—105.—074. 


To anſwer this Queſtion, Firſt, I look for 4 
years, in the Collum of years, and the number 
againſt it is 4-36 which is the amount of 1/7. An- 
nuity for 4 years; therefore having turned the 
ts. -64d. (in the given annuity) into a Decimal 
(which 1s .523) 1 ſay by the Rule of 3 thus. 


* 
586.529 


580.52999 


Thus by the work I find the anſwer to be 
53 .529 1. the value of which Decimal by the 
brief way of valuing a Decimal laid down ig the 
4th Rule of the ad Chapter, | find to be 5504. 
10 s. 7 &. : : : 

And it is plain that. in ſolving Queſtions by this 
Table, that (the firſt number in the Rule of 3 
being uaite) if you —_— the given as 

| 4 | 
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by the proper Tabular Number, that then the 
produ@ will be the anſwer. | 


Example -3 


What 1s the amount of an Annuity of 150 /. 
10 s. being forborne to theend of 7 years, al- 
lowing Simple Intereſt after the Rate of 6 per 
Cent, per Annum?! Anſwer, 12431.—025.-07 ; d. 


fere. 


Thegiven Annuity is 150.5 
The Tabular number for 7 years is 8.26 


+ 


9030 
3ZO1O 
12040 


—_ -- --- —, a - —o--» 


Facit 1243-130 


Xl. When an Annuity or yearly Income, for 

a certain number of years to come, is to be ſold 
| for ready Money, and the ſeller 

The Rebate of is to allow the Buyer Rebate at 
Annuities at Simple Intereſt for his preſent 
Semple Intereſ® payment, then in this caſe the 
buyer ought to pay ſo much 

preſent money for each yearly payment, as being 
put out at Simple Intereſt for ſo many years as 
it 1s Rebated for, it would then amount to one 
yearly payment, and the ſum of all thoſe pre- 
ferit worths will be the preſent worth of the 


Annuity required, the Rule will appear very 
plain by the following Example. | 


There 
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There 1s an Annuity or Leaſe of 100/. per 
Annum to continues years yet to come to be ſold 
for ready Money, the Seller being to allow the 
Buyer Rebate at 6 per Cent. per Annum, Simple 
Intereſt, now I defire to know how much preſent 
Money will buy out the ſaid Leaſe ? 


Facit 499/.—o0gs.— 04 ;d. fere. 


It 1s evident that if we find out the' preſent 
worth of 1007. due at the end of the firſt year, 
and alſo the preſent worth of a 100 /. due at the 
end of the ſecond year, and the preſent worth 
of 100 /. due at the end of the third year, and 
likewiſe the preſent worth of 100 /. due at the 
end of the fourth , fifth, and ſixth years, and 
add all theſe preſent worths together, their ſum 
will be the preſent worth of the given Annuity 3 
which ſeveral preſent worthsare found out accor- 


ding to the ninth Rule, by the ſeveral propor- 
tions following, viz. 


years |. L. l. L. 

1s 1063 100 IOO : 94.339622 
2 1133 100 loo : 89.285714 
[3 T18 t 100 100 : 84.745762 
14 124 : 100 100 : 80.645169 
F 130 :. 100 100 : 76.923076 
6 136 : 100 IOO ! 73.5294 11 


_ —” —————— 


The preſent worth o 
the ſaid Annuity 1s ( 49 eb 


So that you ſee by the foregoing proportions, 
the preſent worth of 1001. per Annum to conti- 
nye fix years, allowing Rebate at 6 per Cent. per 
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Annum, Simple Intereſt, 1s 499.468754 1.4991. 
95. 04,4. : 
Upon the foregoing eleventh Rule 1s grounded 
the conſtruction and calculation 
The conſtrution of the following Table which 
of the 3 Table. ſhewerth the preſent worth of 
t pound annuity to continue a* 
ny number of years under 31 Simple Intereſt be- 
ing computed after the rate of 6 per Cent. per 
Annum ;, The . firit number in the Table is 
.943396 which 1s the preſent worth of 1 pound 
due at the end of a ye.r to come. The ſecond 
number in the Table is 1.836253, which is the 
{um of the preſent worths of 1 /. ducat the end 
of two years to come, and of 1/7. due at the 
end of one year to come added together; And 
the third number in the Table is 2.653710 
which is the ſum of the preſent worths of 1/. 
due at theend of 3, 2, and 1 years to come. And 
after the ſame method 1s the whole Table calcu- 
lated. 

But the numbers in the ſaid Table may more 
ealily be found out thus, viz. Look in the firſt 
Table, and let the firſt number of that be the 
firſt number of this third Table , and let the 
{am of the firſt number in this, and the ſecond 
number in that be the ſecond number in this Ta- 
ble, and for the third number in this Table take 
the ſum of the ſecond 1n this, and the, third in 
that Table, andin this manner you may proceed 
till -you have compoſed the whole Table. 


I ABLE 
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JN 204 SAR E 
< | TABLE IIl. 
- 
She Which ſheweth 
| | rhe preſent worth|.5 | 9951334 
of 1/. annuity to|_. NS 
continue any num- | © _ =_—_ 
ber of years under TY ; WE 6 ie 
31, Simple Intereſt + < 2 
being computed at |, | ,,; 10h 
6 per Cent. per An. is | 11.950341 | 
= _— | 19 | 12.437630 
20 | 12.892175 
1 | -943396 21 | 13-334652 
2 | 1.836253 22 | 13.765686 
3 | 2.683710 23 | 14. 175524 
4 | 3-490I6I 24 | 14.555360 
5 | 4-259391l 25 | 14.985360 
6 | 4994585 26 | 15375985 
7 | 5.698900 25 | 15-757664 
8 | 6.374575 28 | 168.120798 
9 | 7.923925 29 | 16.485761 
10 | 7.648925 | 20 | 16.84 2904 


The Uſe of the foregoing Table. III. 


Inthe foregoing third Table, in the left hand 
Collum under the Title of years, are exprefled 
all the integral numbers, from 1 to 30, which 
fignifie ſo many years, and the numbers in the 
Right hand Collum which are placed againſt 
the number of years are pounds, and decimal 

parts 
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parts of a pound ſterling, and every one of 
them are the preſent worth of 1 pound. Annuity 
to continue ſo many years to come as are placed 
againſt them in the Collum of years, Rebate be- 
ing allowed at Simple Intereſt 6 per Cent. per An. 

As, ſuppoſe there were a Leale of 20 ſhillings 
per arnum to continue 6 years, to be ſold for pre- 
ſent money, allowing the buyer Rebate at 6 per 
Cent. per amm«mSimple Intereſt. I deſire to know 
how much is its preſent worth ? To anſwer this, 
I look in the Collume of years for 6, and in the 
next Collume on the right hand juſt againſt 6 you 
have 4.994685 l.—=41l.-195.—10 7d. which is the 
anſiver to the Queſtion. And by the help of this 
Table may the preſent worth of any Annuity to 
continue any number of years under 31 be found 
out, allowing Rebate at 6 per Cent. per Annum, 
Simple liiccreit, by one ſingle Rule of 3 Direct, 
according, to the manner of ſolving the follow- 
ing queſtion, viz. 


Queſt. 1. 


There is a Leaſe of 18 years yet to come, of 
the yearly value of 130. to be ſold for ready 
Money, and the purchaſer is to be allowed Re- 
bate after the rate of 6 per Cent. per Annum, Sim- 
ple Intereſt, now | demand how much is the 
preſent worth of this Leaſe ? 

Facit 1553{.—105.-10 7} d. 


Firſt, I look in the Table for 18 years, and 
over againſt it on the right hand I find 
11.950341 which is the preſent worth of 
7 pound annuity to continue 18 years, Cc. 
Therefore by the Rule of 3 Direct, I ſay 
11. 
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l. L. L. I. OF 
I : I11.950341 :: 130 : 1553-544330 
| I 30 
358510230 
I 1950341 
—_ 6&1 


1553-544330=1553-10=-10; 


So that by the work you find the anſwer to 
be 1553-544 1. &c. or 1553 1.=10s.—10 3 d. ve- 
ry near, which faid anſwer is nothing elſe but 
the product of the Tabular number,(:11.9503417.) 
multiplyed_by the given annuity (130 /.) For it 
is evident, that if the preſent worth of 1 pound 
annuity. to continue 18 years be 11.950341 /. 
then the preſent worth of 130/. per annum, to 
continue the ſame number of years (and Rebate 
' being allowed at the ſame Rate per Centr. per av. 
for the one as for the other) muſt be 139 times 
as much. But when Rebate is to be allowed af- 
ter any other rate then 6 per Cent, per annum, then 
the foregoing Table will not atall be uſcful, bur 
you mult have recourſe to a Table calculated 
for the ſame rate of intereſt, which you may 
eaſily perform art leiſure by the foregoing Rules. 


Queſt. 2. 


What Annuity to continue 18 years will 
1553-5443 30 purchaſe, allowing the Buyer Sim- 


ple [ntereſt at 6 per Cent. per anvam 
Facit 139 /. 


This 
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This Queſtion is but the converſe of the for- 
mer, and may be thus Reſolved, viz. Take the 
Tabular number correſponding to 18 years, 
which is 11.950341 by which divide the given 
purchaſe Money, and the Quotient will give you 
the annuity that it will purchaſe, v:z. 


l l L 
11.950341) 1553-54433 (130 


So that by the work [ find it will purchaſe an 
Annuity of 130cl. tocontinue 18 years. 

The reaſon of the work is plain, for if the 
Tabular number correſpondent to 18 years be 
the preſent worth of 1/. Annuity to continue 
13 years to come, then it is certain that ſo much 
money as is expreſſed by that Tabular number, 
will purchaſe an Annuity of 1 /. to continue 
18 years: And conſequently we may find 
by help of the faid Table what annuity any 
other ſum of money will purchaſe, to continue 
any number of years not exceeding 30, by a ſin- 
gle Rule of 3 DireCt, asin the laſt Queſtion, the 
proportion 1s as followeth, vx. 


I. [. [. L. 
LT: 0 1 3. 2008556433 < 130 


Andit isno more in effeft thana ſam in Divi- 
ſion, for the {econd number (being 1) neither 
multiplyeth, nor divideth, Cc. 

By what hath been ſaid concerning the uſe of 
the foregoing Table, you may perceive that the 
p:elent worth of an Arnuity is found out by mul- 
Uplication, and to know what aunuity any 

fam 
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ſum will purchaſe is performed by Diviſion. 

I might have made Tables for other Rates 
of Intereſt, but Simple Intereſt being ſeldom 
allowed in the purchaſing or valuing of Leaſes 
and Annuities, (they being generally purchaſed 
at Compound Intereſt, or Intereſt upon Interelt) 
makes me forbear, and indeed at Simple Intereſt 
a Leaſe is over-valued. 


I 59 Chap. 13. 
Ot Compound Intereſt. 

E Hat hath been faid in the laſt Chap- 

VV ter, [judge ſufficient for the under- 
ſtanding of the Nature and uſe of Simple Inte- 
reſt, and that being well underſtood, the nature 
of Compound Jntereſt will not ſeem difficult to 
the ſtudious Learner, and the -better he is ac- 
quainted with the nature of Simple 7ntereſt, fo 


much the eaſter will he come to the knowledge 
of the nature, and uſe of Compound 1ntereſt. 


HH. Compound Intereſt 1s, when a ſum of mo- 
ney is put out to1ntereſt, and the intereſt there- 
of becoming due 1s ſtill continued in the hands of 
the Debtor, ſo as to become part of the princi- 
pal, /ntereſt being reckoned for it from the time 
it becometh due, for which reaſon it is called 1n- 
tereſt upon /ntereſt ; And as Simple Intereſt in- 
creaſeth by a ſeries of Arithmetical proportio- 
nals continued ; fo doth Compound intereſt in- 
creale by a rank or ſeries of continual Geome- 
trical proportionals. For when a ſum of mo- 
ney 15 Put out to intereſt at any Rate per Cert. 
per Annum, (as ſuppoſe 1001. to be put out to 
recelve at theend of one year 61. for its inte- | 
reſt) it 1s evident that if the intereſt (being 61.) 
be continued in the hands of the Debtor, there 
w1]l be at theend of theſecond year the increaſe 


of 
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of 106 1:: which is 112:361.:. and at" theghird 
vears end there will be the increaſe of 112.36 /. 
ſo that every number proceedeth from that. go- 
ing before ir, 2fter the ſame Rate or Reaſon as 
105 Proceedeth from 109, as you ſte follow- 


10g. 


SANE” -=36 E-Sv7+ Þ 
IQO 4 1967; 2-3 'I06.::;...5 142,36 
;L00;! 34 Oſt 24 Th Ic: - 119-1676... 
109 2. 106 :'; 19-1016 :. .125.247695. 


r 


So that by the Augmentation of 1001. it 4 
years, you have this rabk. of Geometrical pro- 
portionals; cantinned. viz. - 100 , 106, 112.36, 
119.1016:and ;126.247596 which is tn, number 
5» viZ. more by one than is the number of years, 
the laſt of which is the amount of 1o0/. at 6 
per Cert. for 4 years:xsckoning Compound In- 
tereſt, or Intereſt upon Intereſt, and each of 
theſe proportionals proceedeth from that: going 
before it-as. 106 proceedeth from 100, that is 
to ſay , every. of the ſaid proportionals, Is 
in ſuch proportion ro that which goeth be- 
fore it as 106 18 to 109, or as 1co 1s to 106, ſo 
ISany one of them, to that which followeth 
It, or if you take 2ny 3 of them which are pla- 
ced together, there iz this proportion between 
them , viz. . As the firit of thole three 18 to the 
ſecond, ſo is rhe ſecond to the third, and the 
third to the fourth, and ith: fourth to the fitrh, 
and the- fifth to the ſixth, &c. whence it 1s 
evident that they have amonz!t themielves rhis 
ftollawing Qualification, viz. that the Square of 

M any 
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any doe of 'them-is.\ equal. to the ReCtangle, ar 
Produet; made by that which 1s placed imme- 
diztelv''before.it, and that immediately after it, 
andi- the/fame would it be it there were never 
fo many Terms, and is a peculiar property of 
all numbers that are Geometrical proportional 
continued. 


Il. The Intereſt of 100 1. for a year being 
known, the Compound 'Intereſt- of any other 
ſum for any number. of years ' may be likewiſe 
found 'out by ſo-many ſingle Rules of 3; as 
there are given years, for, 

As 1904, is to Its increaſe for one year, fo 
is any-other ſum. to its-increaſe' for the ſame 
time, and ſo is the firſt years increaſe ro the 
ſecond, and the fecond years increaſe to the 
third, and ſo is the third years increaſe to The 
toprths: &Cc, 


 Ekanple 

q. |} , 

Let it be required tofind how much-350 /. my 
be increaſed to being: pur out to Intereſt at 
per Cent. per Annum Compound: Intereſt for 

ears? Anſwer, 468[.—75.—4, 46 fere. ' Sec 
the following work. 


TE 74 

h [. | 371 : 393, 26 

100 : 106 _::4 393.26 : 416. $556 

| +16.8556 : 441.866936 _ 
441. 867936; 468. 3789 3216 


Where- 
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Whereby you ſee that 350: being put out to 
Intereſt after the rate ot 6 per Cent willat the 
firſt years end be increaſed to 3711, And 71k 
being, put out for the ſecond year, will be in- 
pawl 2 to 393.261. and393.26 /. being made a 
principal, and put out at the ſame Rate for the 
third year, will at the end thereof be increaſed 
to416 8556.1. andat theend of 5 years it wlll 
be increaſed to 463 373952 16/7. 

And upon the aforeſaid grounds is Calculated 
the following Table 1, whoſe Conſtruion and 
ule immediately followeth the ſame, 
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The Conſtruction of the toregoing 
TASLLEE I. - 


By the third Rule foregoing it 1s evident that 
the Intereſt of :00/. for a year being known, 
the Compound Intereſt for any other ium may 
be found out for any number of years ; Accor- 
ding to which Rule all the numbers in the ſaid 
Table are found out, being the amount of 1 /. 
at Compound Intereſt fgr any number of years, 


notexceeding 30, being put out at any of theſe 


Rates, viz. 5, 6, 7, 8, 9, Or 10 per Cent. per 
Amam, which numbers are found out by the 
Ruleof Proportion thus, 


28 1.04 

I.CF : 1.1025 

I.IO25 : 1.157625 
I.157625 : 1.21550525 


100. : 10s : 


By. which means the four firſt numbers in the 
econd Collum of the Table (being placed under 
the number 5 are tound, ard by a Continuatt- 
on of the ſame operation are all the reſt of the 
numbers in that Collum found out ; which is 
maeed nothing elie but a continual m'Itiplica- 
tion of the . hrſt number, (viz. 1.c5) into it 
ſelf 29 times, and fo the laſt number in that 
Ccllum 1s the thirtieth power of 1.05, and the 
{ame Collnm may be continned to any other 
number of ye.rs art pleaſure avove 30; the num- 
ders 11 this Collum belng The intereſt of 1 /. at 


5 per 


Chap. t3. Compound Intereſt. 1:57 
5 per Cent. per Annum'Compound Intereſt for 30 
—_— 7 "JJ 4 | 23 29918 023 
\ The numbers in'the! third Collum under ;the 
Figure 6, are the increaſe of : 1. at o per Cent. 
per Aripum. Comp. Int.'ifor 30 years, and'are 
found out by multiplying 1.00 into: 1t: felt 29 
times,/ according tothe Rule of Continual, Mu 
tiplication. The like is to be underſtobdof all 
the reſt. 2697 111 HOG en 
OY 


The A, of X to foregoing TABLE. 


In the firſt Collum of. the Table under the 
Title years, are expreſſed the number of years 
from 1 to 309, and in the ſecond Collum under 
the figure 5, and againſt every reſpective year 
are expreſled the increate of i /. being put out 
at 5 per Cent. per Annum, Compound Intereſt. 

In the third Collume, under the number 6 is 
expreſſed the yearly increaſe of .1 /. being put 
out, at 6 per Cert. per Anmnum, Compound Int. Aud 
ſo in the 4, 5, 6, and 7 Collumes, are the yearly 
amounts of 1 /. at 7, 8,9 , and 10 per Cem, per 


Annum, Compound Intereſt. 
All which numoers in the ſaid Table are mul- 


tiplyars, for the prqducing of the amount or 


Increaſe of any other Sum being put out at Com- 
\ pound intereſt, at avy rate of Intereſt, and for 


any number of years therein expreſſed, as will 
appear by the following Examples. 


Example. 1. 


I demand the fult amount of 3651. being put . 
LW £0 


158 Componnd Intercfl. Chap. 13 


to /ntereſt for 9 years, Intereſt being.compu- 
ted after the rate of 6 per Cent. per Annum, Com- 
pound 7ntereſt ? " Facit 6164. —135.01 d. 


Here becauſe the ſum propoſed is put out 
at 6 per Cent. and for 9 years, /'look in the 
Collume of 6 per Cent. which is the third Collum 
of the Table under the figure 6, and juſt againſt 
9 in the Collum of years, / find 1.68947 which 
is the increaſe of 1/. being forborne the ſame 
time, and at the ſame Rate of /ntereſt, where- 


fore, by the Rule of 3 1 ſay 


[. bs L. L. 
I + 1.68947 :: 365 : 616.65655 


844735 
1013682 
506841 


—_——_—c<cS_ w o-.c....—___ 


616.65655 


So that by the work 7 find that if the ſum of 
3657. be all forborne to the end of 9 years, 
and intereſt be computed for the ſame at 6 per 
Cent. per Annum Compound Intereſt, it will then 


"5 open to 616.65555 Which is 616/. 135. 
1d. 


Example 2. 


What will 1281.-—16 s.— 08 4. be increaſed 
to? The utmoſt- improvement thereof being 
made for 15 years at 57 per Cent. per annum, Com- 

pound /ntereſft? © + - Facit 355 l.—- 09 5.—o1 d- 
—Y Firſt, 
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Firſt, turn the 165. — 8 d: into the Decimal of 
2 pound by the 2d Rule of the 2d Chapter fore- 
going, and you will find it to be .8333, ſo that 
the given ſum is 128.8333, &c. | 
Now toanſwer the Queſtion, 1 look into the 
foregoing Table, and in the Collum of 7 per Cent- 
and juſt againſt 15 years 1 find 2.75903 which is 
the ut termoſt increaſe of 1 /. for 15 years at 7 per 
Cent. Compound Intereſt, by which if you multi- 
ply the given ſaw, the Product will be the anſwer 
to the Queſtion, as by the following work wily 
plainly appear. 
1: 2.75903 ::; 128.6333:: 
2.75903 
3864999 
115949970 
64416565 
9018331 
2575666 


 ,,o_— 
—_ 


355-45493 9699 


By the foregoing work the anſwer 1s found 
tobe 355-4549, &C.=355 1.—09 5. —0l 4. 


— 


But if any ſum be put out at Compound Int. 
for moneths, or dayes over and above the given 
number of years, then the work will be ſomewhat 
different from the former ; for firſt you muſt 
find out the amount of the given ſum, for the 
given number of ycars, and then by the 8th Rule 
of the foregoing Chapter find out the /ntereſt of 
that amount tor the odd time, being either 
moneths or dayes under a year, and that /at. 


being added to the torefaid amount that _ 
wi 


bh. 
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will be the anſwer to the Queſtion ; This 1s ſo 
dbvious that it needeth no Example. 
TV. When a ſum of Money due at the end of 
X any number of years to come 1s 
Of Rebate or diſ- to be ſatisfied with preſent mo- 
count at Compound ney, allowing Rebate at Com- 
Intereſt. pound Interelt, there muſt be 
- found a Rank or ſeries of Con- 
finual proportionals , more in number by one 
than the namber of years for which the diſ- 
count 1s propoſed, of which rank or ſeries of 
proporttonals, the ſum to be {atisfed by preſent 
payinent muſt be the firſt, and the ſecond muſt 
decreaſe from that after the ſame rate or pro- 
portion as 400 decreaſeth :trom the ſum of 100 
added to its 1ntereſt for one year, aitcr . the 
Rate of 1:tereſt propounded ; that 1s to ſay, as 
109 proceedeth from 106, or 108 if the inte- 
reft be 6 or 8 per Cent. and after the ſame Rare, 
or Reaſon muit the third decreaic from the ic- 
cond, and the tonrth from third, cc. 

Whea a Queſtion 1s ſtated tor the Rebate of 
Money at Compound Jntereſt, it 15 ſolvable by 
a3 many finzle Rules of 3, as the number of 


_ years for which the ſum propoſed is to be Reba- 


red, and 1t ts nothing el{e bur the inverſe ot the 
third Rule of this Chapter, as may be proved 
by the working of the following Queſtion, ta- 
ken out of the laid Rule, where it is proved that 
35ol. being forhorae in the Debtors hands for 
g years at 6 0-772 Compornad 'ntereſty it will 
then be increaicd to 463.33001215 3 now let 
the [tid Queſtion be inverred thus, viz. 


TE EEE 


4 £ 


* ” 
* 1 - 
RY =_ | 
# - 
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how. much preſent Money will fatisfie the aid 
Debt, Rebate being allowed aſter the Rate of 
6 per Cent. per annum, Compound Interelt ? 

Firſt, / fay, as 1061s to 100, ſo 1s the ſum 
due at the end of 5 years, v:z. 458.38001216, 
10441.357936, which is the ſum dueat the fourtn 
(years end, and. 10 1s the ſum due at the fourth 
years end, to' the ſum due at the third years 
end, Cc. as by tie work appeareth. 


1 L. 
468.38001216 : 4414867936 
441 $7936 : 415.8555 
106 : 109 ::4416,8559 ? 3933.26 
323.26 SR 9 
371 : 350 


So that by the foregoing work you ſe that if 
463.380012 +61. be que at the end of 5 years to 
come, and 13to be {-ti-fied by the payment of 
preſent mo:ey, Rebue being allowed at 6 per 
Cent. per annum, Compound I1ntereit, 350 L. is the 
ſum required. 

And upon this Rule is grounded the Calcula- 
tion of the following Table , which ſhenetit 
what il. que ar the end of any numoer of years 
to come, not excecding 30 1n worth in prefenC 
Money, Rebate being reckoned at any of thetic 
Rates, viz. 5, 6,7, $, 9, or 19 pr Cent. per av. 
Compound /aterci. 
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The Conſtrufion of the fore- 


on 
-YOING TABLE. 


* By the Fourth Rule of this Chapter is plainly 
ſhewn the , manier of finding the preſent worth 
of any ſum of money due at theend of any num- 
ber bf years to come, Revate being computed at 
Compound Intereſt, and alter the fame manner 
are all the n:mbers in the foregoing Table found 
as you may ſez in the following Example, where 
the ſour firit numbers in the third Collum are 
methodically found out by the Rule,. thet being 
the Collum of Rebate at 6 per Cert. per annum. 


I [1906 : 1co :: 1 : .943396226415, &c. 

I | —_ T6: 9+3599®2204:.88999644G&Cc. 
It | IC6 : 10D :: 33999544 :.83961928&c. 
TY |} 106 : 100 :: 33961928 :.79209460C qc. 


So that by the foregving proportions, I ſay 
firſt, if 105 /. be decreaſed to 1001. what will 
11. be decreaſed to? Anſwer, to .943391. &c 
=19s. 10%. The five firſt Figures thereof 
being the firſt number in the third Collum of 
the toregoing Table. and it fheweth that the 
preſent worth of 17. due at the -end of ohe 
year to ' come, Rebate being allowed at 6 per 
Cent. 18 .94339l.—i8s — 10 .d. 

Secondly, I ſay by the Rule of 3, If 106 [. be 
decreaſed to 1co /. what will .94339 &c. b2de- 
creaſed tO? The Anſwer is .88999 l. &c.=17 5. 
©9 +. fere. And this is the ſecond number in or 

thir 
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third Collim of the ſaid Tablcy::and 1s. placed 
28ainſt 2 years in the fir lt Collum, and ſheweth 
the preſent worth of 1/7. due at theend of two 
years to come, Rebate being allowed after the 
Rate of 6 per Cear. per Anmmum , Compound:tns 
tereſt. | = | | —_, 

And after 'the ſame manner are all the reſt of 
the numbers in the ſ{u1d Collum of 6 per Cer. 
found our. - and alſo all the other Decimal Fra- 
(tions in the fecond, fourth, fifth, - ſixth, &c. 
Collams, (ſhewing the Rebate of one pound for 
2ny number of years not exceeding 30, At 5,7, 8, 
9, and 10 per Cent. (mutatis mutandgs.) 


The Uſe of the forcgoing TI ABLE TO 


The firſt Collum js the number of years for 
the Rebate of 1/. and the numbers in the reſt 
of the Collums, are Decimal 'Fraftions, ſhewing 
the preſent worth of 1 /. due at the end of ;fe 
many years to come, as they are placed A 
in the Collum of years; Rebate 'being allowed 
at the ſame rate of Intereſt under which they ard 
placed, the figures 5, 6, 74 $8-.94 and io placet} 
at the top, denoting the ſame.-': An Example -ad 
two will make its uſe more plain, | 

L 
Example. 1. 


 Idemand how much preſent.money- will fatis 
he a Debt-of- 68+ 1.; due at thecend-of 6 years thi 
come, Allowing Rebate afrerithe: rare of 8:pa 
Cent, per annum, Compound Intereſt? Toanſwer 
this Queſtion, look in the. Collum. of 8 per Cent? 
and againſt 6 years I find thisnumber, viz. .63017 


which ſheweth that if 1 /.. be dueat the end:of 
| 6 years 
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Gyears to come, its preſent worth is .63017 1. 


Cem. per aunum, Compound Intereſt. 
-''Therefore I {ay by the Rule of 3, If 1/. be de- 
creaſed to .63017 /. what will 684 /. be decrea- 
ſed to at that rate? Facit 431.036281.—g317, 
os. 8.4. as by-the work appeareth ? 


-:(: 'þ l. l. 
rP 23-6301? - :- 6*4 £-74341.03628 
101 :-.1-- 684 A 
eL ——_ 
252058 
FO4136 
37810; 
—  -- [. REED : 
431-03628. -<Facit 431—co - 03” fere. 


hd 
| 
- 


- So that you: ſee the ſam propoked being multi- 
Plyed by the proper Tabular namber, produceth 
theAnſwer to the Queſtion, for the number 1, 


which is here the firlt number in the Rule of 3 
doth not either multiply or divide, and therefore 


the anſwer is found out by multiplication only. 
Obferye the work of the next Example. 


Example. | 


What is the preſent worth of 164 /.-—15 5. 
due-at theend of 9 years to. come, 2llowing 
Rebate after theRate of 6 per. Cent. per annum, 
Compound 1ntereſt 7' .Facit 97 {= 105. -- 03% 
.-Look in theTable aforefaid in the Collunr of 
6 per Cert. and-againſt 5 in the Collum of years 
you : will find this mumber,! viz. .59139 which 
5 the prefentworthiof - 7 die at: the end of 9 


y Carts 


Rebate being allowed after the Rate of 8 per 


PR 


—, 


as tak. XcQa Hock, = A fwwWd 
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rs to come, and is the proper multiplyar 
or finding the anſwer to this Queſtion , as by 
the work. 


[ l 


E. . A 
1 : -S9189 :: 164.75 : 97.5138775 
16475 


2.95943 
414323 
236756 
355134 
59189 


m_ ——” 


97.5138775 


The anſwer found by the foregoing operation 
Is 97-5138775=97 LL. —105.—03 4% _ 

But. if the given time for the Rebate of any 
ſum conſiſkteth of odd moneths or dayes, beſides 
years, then in ſuch caſe, the Rebate (at the gi- 
ven Rate of Intereſt) for the. odd time muſt be 
tound(by the.gth Rule of the 1 2 Chap.foregoing) 
for the: given ſum, and then the preſent worth 
of the given ſum thus decreaſed, mvuft be found 
for the number of years as in the two laſt Ex- 
amples. 


Example 3. 


There is 64 0/.—105s. due at the end of fix 
year, and 3-moncths to come, what is its preſent 
' worth, Rebate being allowed at- the Rate of 7 

per Cent, per annum, Compound latereſt ? 


N Fir&, 
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Firſt, I find the decreaſe of 640.5 /. for 3 
moneths thus, vsz. | 


101. [. mn. [. 
7 28 : 1-75 


So that I find the Int. of 1007. for 3 moneths 
at 7 per Cent. to be 1.751. which added to 190 /. 
makes 101.75, then to find the decreaſe of 640.5 /. 
for 3 Moneths: I fay, 


L. [. [. l. 
1O1.754., + 100 : : 640.5 2: | 629.484 


So that I find by the laſt proportion, that if 
at the end of 6 years, 3 moneths : There was due 
640.57 yetatthe end of 6 years there will be due 
but 629.484 /. whoſe preſent worth by the 
"cha. direftions will be found to be4191.—gx. 

_ 


nw "7 IOC C5 
2.66634: - 629.484 : 419-450 Cz=419—9. 


Read the oth Rule of the Twelfth Chapter 
foregoing, and you will ealily underſtand the 


method here uſed for folving Queſtions of this 
nature. 


V. Queſtions in. Rebate-at Compound Intereſt 
may be Reſolved by the Firſt Table of this 
Chapter which .ſheweth the increaſe of 1 1. at 
Compound Intereſt , &c. But as in the ſecond 
Table youmake the Tabular numbers multiply- 
ars, to find out the preſent worth of a ſum ; ſo 

i 
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if you 'will find out the preſent worth of u 
ſum by the Firſt Table, you muſt they make 
thoſe Tabular Numbers Diviſors ; The Rea- 
ſon whereof 1s plain, for the Firſt Table ſhew- 
eth the increaſe of 1/7. for 35 yeart, Fu ut 
they mzy likewiſe ſerve to fhew what ſin} of m&- 
ney due at the end of any number of Yeftrs to 
come under 21 (allowing Kebate arcording te 
the Tates of Ho ft therein mentiome!l) 1. 

ent money will fativfie. Now £6 Heſrlye 
Queſtions 1: Revere by this I alle, Jerk in the 
Collum of the propolcd intereft, or p.m; wh) 
xz? £n* propoies mam jr ff yews + this 
Tzviz rm Tor YOUT 11777, WHWCh Wilt 
tz azordnz 1 te 19) winy 11 1147 rt ttt 


16g 


F 

nz Tea ut rg 7 1 141), F 

-Þ wv 1. | 

I TT TH 11157 LV OE: LETS. VIA ASH , 

_D = IFEET WUHrt: (+ 

Ina C114 AA $1956 aet'y p wa 4 þ ts 
im == nt li 1 448 4 1f 148 brit} 
L9EE | b 1 E443 73 844 H##4h7 TITTY 
ER. 

LE ns” gr tie 3 $19 LOS jp #4 (, 
tide Loc 15 ies. tot 2-145: th lf 8 14A 
5 


- 20, 30149 172 of At, 1 4 tA 48% 5 {1 
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Firſ I find the decreaſe of 640.5 /. for 3 
moneths thus, v:z. 

mon. l. mon. [. 

23 7 $58 3: 1-78 


So that I find the Int. of 1001. for 3 moneths 
at per Cent. to be 1.751. which added to 190 /. 
makes 101-75, then to find thedecreaſeof 640.5 /. 
for 3 Moneths: I ſay, 


L. [. [. l. 
lonJshk + 100 : 3: 640.5 *< / 629.484 


So that I find by the laſt proportion, that if 
at the end of 6 years, 3 moneths : There was due 
640.51 yetatthe end of 6 years there will be due 
but 629.484 1. whoſe preſent worth by the 
- gone direftions will be found to be 4191.—gx. 

_ 


bs 2 1 6 "WP 
I : .66634 :: 629.484: 419.450 Oc.=419—9. 


Read the goth Rule of the Twelfth Chapter 
foregoing, and you will eaſily underſtand the 
method here uſed for ſolving Queſtions of this 
NATure. 


V. Queſtions in. Rebate-at Compound Intereſt 
may be Reſolved by the Firſt Table of this 
Chapter which ſheweth the increaſe of 1 1. at 
Compound Intereſt , &c. But as in the ſecond 
Table youmake the Tabular numbers multiply- 
ars, to find out the preſent worth of a ſum ; ſo 
if 
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if you will find out the preſent worth of 8 
ſum "by the Firſt Table, you muſt then make 
thoſe ” Tabular Numbers Diviſors ; The Rea- 
ſon whereof 1s plain, for the Firſt Table ſhew- 
eth the increaſe of 1 1. , for 30 years, Gol But 
they may likewiſe ſerve to) ſhew when Nath: of mo- 
ney due at the end. of. any number of yeirs'to/ 
come under 31 (allowing Rebate according to' 
the rates of Intereſt therein mentioned) EL 
preſent money will -fatisfie. Now t6iReſolve 
Queſtions in Rebate by this Table, look in the 
Collum of the nes? 5 Intereſt, or Rebate; and” 
2gainſt the propoſed - number of yegrs*Bs- the: 
Tabular number for: your work, which myſt 


be according to _ "lowing proportion , 
UL. F FVLS 113 a9 213 


} ee HY 
© 4 C3 


As the Tabular Number lo four, ** 5H , 


Is:ro ' 1, "id -1 Pry 
So: is" the ſum propoſed t: to be Rebakted, 

To Its preſent worth. 2 1297900 ! 

S \\\Fs IQ {KY 4 


> Doadake this a lictle more WW fo Lifhall An- 
foes the firſt Queſtion in the Uſe of the lecond 
Table, by the help of the firſt Table only, which 
Is 23 fottoweth, viz. ; GoNfys 57 21 

I'demand how nh preſent. Money will fa; 
tisfie::a Debt of 684 {;. due at the end! of 6 years 
to come, allowing Rebate. after-the rate [of 8 per 
Cent. per annum, Compound lntereſt-? 

Look in Table 1:..in the Collum of '® per Cer, 
and againſt 6 years you will find this. namber; 
viz. 1.58637, Theretore' the proporegy IS as 


tolloweth. 


N 2 1.533687 þ- 
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i l. L l. 
1.338687 3: nr. :: 684 : 431.03719 


So that by this proportion the Anſwer is 
431.037:191,=431/.—oo — 08 ! 4, very near to 
the anſwer before found by the cond: Table 


of Rebate. 


- YI. Whenan Annuity is igarrear,and it is requi- 

| red to know its utmoſt Im - 

The. manner of valu- provement, accounting In- 

ins Annuities that tereſt upon Intereſtfor cach 

> 50 ArTCAY. particular ſum from the 

| time-it becomes due; to the 

end of the given Term of years. The manner how 

to work ſuch Queſtions.will be apparent by the 
working of the following eons Vit, 

There is an Annuity of 150 /. to. continue 
to the end-of 5 years,.and the utmoſt improve- 
ment thereof to be made after the rate of 6 per 
Cent. per annum, Compound Intereſt ; now I de- 
mand! how much will: then-be due to the Cre- 
ditor: - {3 


& 


It i is evident that there muſt be found out, firſt 
the amount of 1504, for one year, viz. that 
which is*dug at the end of the fourth year, it 
lying; an : the Debtors hands all the fifth year. 


Sacandly,, There muſt be accounted the im- 
provement of 150 /. for 2 years, v/z that which 
s dic 4tiagend cas the third year, it Jying 10 
the H-btors hands the forzi!:. and fifth 


Fears, 


Thirdly, 
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Thirdly , There muſt be accounted the 'im- 
rovement of 150 /. for 3 years, viz. that which 
1s due at the end of the ſecond year, itlying 
in the hands of the Debtor the third, fourth, 
and fifth years. 


And in the fourth place there muſt be accoun- 
ted the utmoſt improvement of 150/. for 4 
years, Viz, that which is due at the end of the 
firſt year, it lying in the Debtors hands theſe- 
cond, third, tourth, and fifth years. 


And beſides there muſt beacconnted 150 {. due 
at the end of the fifth year, no Intereſt being 
reckoned for that, becauſe it becometh not due 
till the expiration of the laſt year, and then 
the ſum of all theſe is the utmoſt amount of 


that annuity. 


The ſolving of Queſtions concerning Annui- 
ties at Compound Intereſt , will not be any 
thing different in their operation , from the 
manner of ſolving a Queſtion concerning a {in- 
gle ſum of money put out for years at Com- 
pound Intereſt, by the third Rule before-go- 
ing. As ſuppoſe that in ſtead of an Annuity of 
1501. there was a ſingle ſum of 150/. put out, 
for 4 years at Compound Interaft , at 6 per 
Cent. what would be its utmoſt improvement; 
at the end of the ſaid Term ? 


Here you will eaſily perceive that in ſolving 
the one, the other is alſo ſolved. 


N 3 &- See 
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| See the work according to the foregoing 
third Rule. 


\ 31 
= IS 6 
; by 159  T08.54 
=_ : 106 :: 168.54 , : 178.6524 
179.0524 : 189.361544 
I50 


. nm Yo ED > nt, pm 


$45 553944 


Now. it the foregoing: proportions be well 
conifidered, you w1ll find that 


\.The Sum- due at the end of 
the fifth year, being, that years 150 
Rent is—— — 


A 


And 1504, dueat theend of = ; 
fourth year ; will, at the fifth years p159 
end be cacreaſed to- 


oo» Wapmanon es coun 
. 


third year,, "will at the end of the 


"And 1501. due at the end of the l. 
is 54 
fifth year be increaſed Lo -- 


— - ————— 


And. 1y61: due at the 'ſecondy U. 
yearsend, wil-at the! fifth coat he 6524 


end/be -increaſed to — — 


And 1501. due at the = '£ 


yearsend, will at the fifth years 189. 371544 - 
end be increaſed to 


The ſum of all theſe veingt'g 
due at the five years end is — +5 5593944 


, SO 


— 


L— — 


L. 
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go that if an Annuity of 150 /. be all for- 
borne to the end of five years, and 1t be impro- 
ved to the utmoſt after the rate of 6 per Cer. 
jer annum, Compound Intereſt, it will then be 
increaſed to the ſum of 845.553944=845 1. 115. 
074. 


Now if the: particular- numbers in finding 
out the augmentation of-the ſaid Annuity accor- 
ding to the manner before preſcribed , be well 
viewed, and the method in finding them out be 
well conſidered, it will appear , that it an An- 
nuity, payable by yearly payments , be all for- 
borne to. the end of any number of years, and 
the utmoſt improvement thereof be made at 
Compound [Intereſt,the total t{en due at the end 
of the ſaid Time, or Term of years, will be the 
ſum of a ſeries, or Rank of continual propor- 
tionals as many in number. as the years of the 
Annuities forbearance, the firſt being the Annut- 
ty, or yearly payment it ſelf, and the ſecond 
proceeding from the firſt after the ſame Rate 
or proportion as 1oo!. and its Intereſt for a 
year added together, proceedeth from 190 /. 
and after the ſame Rate doth the third proceed _ 
from the ſecond, and the fourth from the 


third, G&c. 


4: The 
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iy 


The manner of Calculating the 


following Third 'T ABLE. 


And upon this Rule is grounded the Calcula- 
tion of the following Table, which ſheweth what 
11. annuity (being forborne to the end of any 
number of years to come, not exceeding 30) 
will be increaſed to Compound Intereſt , being 
compured after any of the Rates mentioned at the 
- head of the Table. 
. But conſidering that as an Annuity increaſeth 
yearly at Compound Intereſt, the ſum due at 
cach years end, is the ſum of a ſeries of conti- 
nual proportionals equal in number to the year- 
ly payments, and that the firſt number is the 
annual payment its ſelf, therefore may a Table 
ro ſhew the Annual increaſe of 1/. Annuity with 
great eaſe be made from the Firſt Table, ſhewing 
. the yearly increaſe of 1 /. at Compound Intereſt, 
as will plainly appear by what followeth. 
Let us pitch upon making the Collum of 6 per 
Cent. per 'Annwm, in the third Table? Look in 
the firſt Table, .and you will find the Collum of 
6 per Cent. to have for its firſt number 1.c6, and 
the ſecond number 1.12360 &c. And to make 
the Collum of 6 per Cer. in the third Table pro- 
ceed thus , for the firſt number in the ſaid third 
Table put x, or 1.00000 , and for the ſecond 
number in the third Table, take the ſum of the 
firſt number in the Third Table (which is 
1.00000, ) and the firſt number in the firſt 
Table (which is 1.06) and that makes 2.06 mM 
Bo es the 
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the ſaid ſecond number ; then add the ſecond 
number in the Third Table, to the ſecond in 
the firſt, and their ſum 1s the third number in the 
third Table ; then add the ſaid third number to 
the third number in the firſt Table, and their 
ſum is the fourth number in the third Table, &c. 
And after this manner proceed till you have 
made all the numbers in the ſaid Collum of 6 per 
Cent. And after the ſame method are the reſt of 
the Collums made, (the firſt number in each be- 
ing I. Or 1.00000} mMitatis mutandss. 

But here note, that the numbers in the ſaid 
firſt Table ought to be continued to more pla- 
ces than are there expreſſed, to prevent the er- 
rors that elſe may be found in the third Table, 
by adding of defetive Decimals, The uſe of 
_— ſaid Table is ſhewn immediately after the 
ame. 
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The Ute of the third T ABLE. 


The numbers 5, 6, 7, $, 9, 1o at the head of 
the Table are the feveral Rates of Intereſt, of 
1001. fora year, and the numbers placed in the 
ſeveral Collums under thoſe numbers, ſhew the 
yearly increaſe of 1 pound Annuity, at the 
ſame Rate of Intereſt as it 1s placed under , and 
for ſo many years as it is placed againſt in the 
Collam of years on the left hand of the Table ; 
and the uſe of theſe numbers will be manifeſt by 
the method uſed in ſolving the following Que- 
ſtion, viz. 


There 1s an Annuity of 34 {.—85s. payable by 
yearly payments, forborne unto the end of 
Twelve years; Now, [| demand how much is 

due ar the end of the faid Term, Compound 
Intereſt being allowed at 6 per Cem. per Anmm? 
Facit 580 1.-65.-6 d. and ſomewhat more as 
will appear by the following operation. 


The increaſe of the ſaid Annuity being pro-. 
ue at 6 per Cent. I look in the Collum which 

th the number 6 placed at» the head of it, 
and againft the number x2 in the Collum of 
years I find the number 16. 86994 which ſhewerh 
thatif 17. Annuity be forborne to theend of 1 2 
years, and there be allowed Compound [atereſt 
at 6 per Cent. it will then be increaſed to 
16.386994=161.—17 s.-04 © d. therefore I ſay 
by the Rule of Proportion. 


ih. 
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L. . l L 
1 : 16.86994 te: 344 : $80.325936 
344 


580325936 


Whereby it is apparent that thoſe tabular nam- 
bers are onlyMultiplyars for the producing of the 
amount of any given Annuity for any number of 
years not exceeding 39, any Rate of Compound 
Intereſt, being allowed from 5 to 10 per Cer. 
Incluſive, &c. 


VII. Queſtions concerning the increaſe of 
Annuities at Compound Intereſt may be like- 
wiſe ſolved by thefirſt Table in this Chapter, 
according to the following method, v:z. 

When an Annuity is in arrear , and it 1s re- 
quired to know to what ſum it is augmented, 
Compound !ntereſt being computed, &c. Find 
out what principal willin one year gain the An- 
nual Rent propoſed , allowing the propoſed 
Rate of Intercſt. Then (as is Taught in the 
uſe of the ſaid firſt Table) find the increaſe of 
the- ſaid principal for the number of years, and 
at the: Rate of Intereſt propoſed, and from the 
amount thereof ſubrra& rhe ſaid principal, tacn 
will that remainder be the «mount of the given 
Annuity for the given time, as will appear by 


ſolving the firſt Queſtion of the ſixth _— be- 
| OIe- 
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fore-going, which 1s this, v:z. there 1s an Annui- 
ty of 150/. forborne to the end of 5 years, 
what 1s Its amount at 6 per Cent, per annum, Com- 
pound Intereſt? 


Now to anſwer this, I find out a principal 
that at 6 per Cent. will gain 150/.-1n one year, 
which I do by the following proportion, v:z. 


[. L. l. [. 
9: 00 8d 2. 2309 


So that I find 25001. to be the anſwer, then 
ſuppoling the ſaid principal 2500/7. to be put 
out to Intereſt at 6 per Centr. Compound Intereſt 
for 5 years, look in the firſt Table in the Col- 
lam of 6 per Cent. and againſt. 5 years you will 
find 1.3382255, &c. which beipg multiplyed by 
2500, produceth 3345.563944 from which if 
you ſubtraft the ſaid principal 2500 /. -there 
will remain 845.563944 for the anſwer which 4s 
the ſame with that found before. 01 


VIIE. When an Annuity to continue any num- 
ber of years 15 to be bought with ready money, 
there oughr to be paid ſo much money, as being 
put out at Compound Intereſt, at any Rate, and 
tor the time of the Leaſes continuance, its to- 
tal amount may be equal to-the utmoſt im- 
provement of the faid Annuity, being all for- 
borne to the time of the Leaſes expiration, Com- 

pound Intereſt beiny Com- 
The manner of finding puted at the ſame Rate, And 
re preſent worth of the manner of finding out 
amuties,Revatebeins fucha preſent worth, is as _ 
a&t.wed at Con). Int. In the tollowing Example, 
UIL, 
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viz. There is an Annuity of 465. 38001216. to 
continue 5 years what is its preſent worth, -al> 
lowing Rebate after the Rate of 6 per Cent. per 
annum, Compound Intereſt ? 


Compound Intereſt. to! 


Here it is plain that there muſt firſt beconr - 
puted the preſent worth of the faid Annuity» 
due at the end of the firſt, ſecond, third, fourth, 
and fifth years, and the fum of all theſe preſent 
worths, will be the preſent worth of the faid an- 
nuity, as will appear by the following - work 
which is wrought by the fourth - Rule : of this 
Chapter. 29 40. 


The preſent worth of  /. A 
458.38001216 /. dueat the end $441.867936 
of the firſt year is -— 


The ſame ſum qdue at the) 
end of two years, is in ready > 416.7556 
money worth 


) 
The ſame ſum due at theT. FR” 
end of three years 1s worth — 93 


The ſame ſum dueat the cnd tz _ _ 
of four years 45 worth --—- Fa 
The (:ms dune at the cond of ) 
ive years Iz worth 18 ready > 359 
INONEY, —— - -—_— mn Yn 
The ſum of all the fatd pre-q  _ 0... 
POEGOrths 6 eoo-cot oe  { 1972-99333 2 


Which is the preſent w.rth ofan Ainuy Of 
4 8.3021216 to continu? 5 vear, AMD, Deng 
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allowed at the Rate of 6 per Cent. per Annum, 
Compound Intereſt. 


The conſtruction of the follow- 
ing TABLE IV. 


And upon the ſame grounds with the ſolution 
of the laſt Queſtion 1s calculated, the following 
fourth Table, which ſheweth the preſent worth 
of 1/. Annuity to continue any number of 
years, not exceeding, 30, and payable by year- 
ly Payments, Rebate being allowed after the 
Rate of 5, 6, 7, 8, 99 and 10 per Cent. per An. 
Compound Intereſt. 


But the nature of the following Table being 
rightly conſidered, you will find the making of 
It to be eaſily periormed by help of the numbers 
in the ſecond Table of this Chapter. 


As for Example. 


Let us pitch upon the making of the Collum of 
6 per Cert. Firſt, I turn to the ſeco.14 Table, 
and by the numbers in the CTollam of 5 per 
Cert. I do the work; The fir number in the 
ſecond Table, 1 make to be the firſt number in 
the fourt!;, and to that tourth 7 242 the ſecond 
number in the ſecond Table, and' their frm is 
the ſecoud number 31 the 
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ber in the fourth Table, and after the Gameman- 
ner are all the reſt of the numbers in that Col- 


lum made, and alſo thoſe in the reſt of the Col- 
lums, mnutatis mutandss. 


But-remember when-ever-you wt 
Table 'by the* help. of Sother” to. coptinue:the 
Table you tnake iſ of, to more places than you 
intend the numbers in your Table to; conſiſt of 
for fear-of errors through the Addition o. Io 
feltivs RE 1 K 
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The Uſe of the foregoing TABLE. 


= The firſt Collom is the number of years from 
1 to-30z and the number 5, 6, 7; 8, 9, 10, at 
the head of the Table'are the Rates of Intereſt 
of 100 1. for a year, and the numbers in each of 
theſe -Collums under the ſaid Rates of Intereſt, 
are: the preſent worths of 11. Annuity to conti- 
nue-for the number of years which 1s placed 
againſt them, allowing Rebate after the rate of 
Intereſt at the head of each Collum, and are Mul- 
tiplyars ſerving to find the prefent worth of 
any - other Annuity, as will appear by the fol- 
lowing v2 ae 


Exanyle. 47 * : 


There is an Annuity of 48/7. to continue 12 
ears,- and payable by yearly payments » to be 
old for preſent money, I demand what 1t is 
worth, allowing Rebate at 6 per Cent. per Ar- 
mm, Compound Intereſt. ? Facit 402.424=40 1. 
85. 05 3d. which-is thus found out by the fore- 
going Table, viz. -1ook in the faid Table, in the 
Collum of 6 per Cent. and againſt 32 in the Col- 
lum of years, you have this number , vic. 
8-838384 which is the preſent worth of 1. 
| Annuity to coftinue twelve years, Rebate be- 


Ing allowed, &c. therefore by the Rule of pro- 
_ portion, [ ſay, 


14. 
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L . pt 


l. s 
1 : 8.38384 :;: 48 ; 402.44432 
48 
67070 
3353590 
402.42432 


So that' I find the anſwer to be 402.42432, 
which is found by multiplying the ſaid Tabular 


number by 48, as you ſee by the work. 


Otherwiſe find a principal which may bear 
ſuch proportion to the given Annuity (that is to 
be Rebated) as 100 beareth to the Rate of In- 
tereſt allowed in the Rebate. Then find the 
preſent worth of this principal ſo found, by 
the DireCtions given in the ule of the ſecond 
Table of this Chapter , then ſubtra&t the ſaid 


preſent worth from the principal found as be- 
fore, and the remainder will be the preſent 


worth of the given Annuity , Rebate being al- 
lowed as propoſed. 


Example. 


What is the preſent worth of an Annuity of 
50 l. to continue 3 years, allowing Rebate at 
8 per Cent. per Annum, Compound Intereſt ! 

Firſt, I find a principal that ſhall be to the 
given number 50 as 1001s to 5 which I find to be 


625 1. by the following proportion, viz. 


l. l. l. [ 


g”: 26 <5: $0: 625 
' Thea 
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Then by the ſecond Table I find the preſent 
worth of 625 /. which is 496.1451. which I 
ſubtract from the ſaid principal 625 1. and there 
remaineth 128.855/.—1281-17 s.—1 'd. fere. 
which 15 the preſent worth of 501. per annum 
tocontinue 3 years, Rebate being allowed at $ 
per Cent. per annam, Compound Intereſt. 


Moreover by the numbers in the foregoing 
fourth Table, you may at firft fight diſcover 
haw. many years purchaſe any Leaſe to continue 
any pumber of years, pot exceeding 30, is worth 
in ready money, Compound Int. being Compu- 
ted on both ſides at any of the Rates'mentioned 
at. the head of the Table. | 


Exanle. 


Suppoſe there were a Leaſe iſſuing out of 
Lands to continue 16 years to be fold for rea- 
dy mocey , allowing Rebate at 8 per Cent. per 
Annim, Compound Intereſt, I demand how ma- 
ny years purchaſe the faid Leaſe is worth ? 


_ Lookin the Table 4, in the Collum of 8 per 
Cent. and againſt 16 years you will find 8.85136 
which ſheweth that it is worth 8.85136 years 
purchaſe which is ſomewhat above 8 years, and 
3 Quarters ; But if the ſaid Leaſe had been of 
Houſes, and 10 per Cent. were thought a conve- 
rent allowance for the ſame, then you will find 
tto be worth 7.82371 years purchaſe whichis 
7 years, andaboye 3 quarters purchaſe. 


IX. When there is a ſum of money propoun- 
ded, and itis required to know what annuity to 
| | £4 3 con- 


| Chap. 13. Compannd Intereſi. ny 


continue any given number of - years; it will 
purchaſe according to any given Rate of Into- 
reſt, you may ſuppoſeany annuity . 

at pleaſure, then by the directions Of thepurchaſe 
given in theuſe of the fourth Ta- of Amities at 
ble ; or elſe by the eighth Rule Comp. /nereſt. 
of this Chapter, find} the preſent .. | 
worth of the ſuppoſed annuity for the number 
of years, and at the. rate of Intereſt propound- 
ed, which being done, you may find "what An- 
puity to continue the ſame number of years, the 
ſum propounded wilt pyrchaſe by the following 
proportion, viz. "1-0 | 


As the preſent worth of the ſuppoſed Annui 

Is to the faid Annuity, = ps 
So is the fum propaunded, 

To the Annuity required. 


As for Example. 


Let it be required to find out what Annuity 
to continue 4 years, 8001. prefent money will 
purchaſe, Compound Intereſt being computed 
at 6 per Cent. per Annum.? Facit 230.873 /. 

” 


Firſt, Suppoſ an Annuity at pleaſure, to con- 
tinue for 4 years, as ſuppoſe 1504. then do / 
| find by the eighth Rule of this Chapter the pre- 
ſent worth of the faid Agnuity to be 5 19-76554 /. 
therefore by the Rule of proportion / ſay 


l, l. + EL. 
519.76584, &c. : 150 : : $800 : 230.873 


O 4 The 
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TheC8nſtrution of the tollow- 
ing TABLE V. 


Upon the Reaſon of 'the. foregoing Rule is 
rounded the Calculation of the following Ta- 
le for the purchaſing of Annuities; and it may 
ſomewhat more readily. be calculated thus, v:z. 
It is evident by the: conſtruttion ' of the firſt 
Table' of [this Chapter; -thar 1 /. preſent is equi- 
valent to 1.061. due at the end of a year to 
come; therefore is 1.66 the firſt number. in the 
Collum bf. 6 per Cent. of the following Table ; 
becauſe 1 . will purchaſe 1:06 /. Then it is alſo 
evident by the fourth Table that the preſent 
worth of 1/. Annuity to continue two years at 
the ſame rate 1s 1.83339, &c. that is, 1.833 39, 
&c. will purchaſe a Leaſe of 1 /. per Annum to 
continue two years, Compound Untereſt, being 
allowed at 6 per Cxt. therefore by the Rule of 
2 Direct, / ſay, 
þ M89 | "L 
ISS: 1.551 A 54543, &C. 
By which I find that 1. ready money will 
- buy a Leafe of .54543 [. per Annum to continue 2 
-years, therefore it is the ſecand number in the 
following Table. Likewiſe by the fourth Table 
{ find that 2.67301 is the preſent worth of 1 /. 
Annuzty to continue 3 years at the ſame rate of 
Intereſt, wherefore by the Rule of proportion 
| ſay, me bt | RETTCS 
i LES: L 
=S73v01, &c. : 1 2: 1 : 437411, &c- 
- Where- 
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Whereby I find that 1 /. will purchaſe an An- 
nuity of .37411, to continue 3 years. Com- 
und Intereſt being allowed at 6 per Cent. where- 
br e .374I1 1s the third number in the ſaid Ta- . 
ble ; Whereby it 1s-evident that-if you divide | 
1, or Unite by the ſeveral numbers :in the ſaid | 
Collum of 6 per Cent. inthe fourth Table , ſuc- 
ceflively, the ſeveral Quotients will give you the 
numbers ſucceſſively , tor the Collum of 6 per | 
Cn. in_the fifth Table; And after the iame 
manner are all the numbers in the other Col-: 
lams of the ſaid fifth Table found out (except 
the firſt number of each Collum, which muſt be: 
the ſame with the firſt numbers in each Collum, 
of the firſt Table) mutatis mutands. 
But it 1s abſolutely neceſſary that the numbers 
in the ſaid fourth Table, be continued to more 
places than are there expreſled, to prevent the 


errors that otherwiſe will ariſe, by dividing by 
defetive Decimals. 


P 


TABLE. 
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Upon the Reaſon of 'the foregoing Rule is 
rounded the Calculation of the following Ta- 

ble for the purchaſing of Annuities; and it may 

ſomewhat more readily. becalculated thus, viz. 

It isevident by the' conſtruction of the firſt 
Table' of [this Chapter; :thar 1 . preſent is equi- 
valent to 1.061. due at the end of a year to 
come; therefore is 1.66 the firſt number in the 
Collum bf. 6 per Cent. of the following Table ; 
becauſe 1 /. will purchaſe 1:06 /. Then it is alſo 
evident by the fourth Table that the preſent 
worth of 1/. Annuity to continue two years at 
the ſame rate 1s 1.83339, &c. that is, 1.83339, 
&c. will purchaſe a Leaſe of 11. per Annum ta 
continue two years, Compound /Untereſt, being 
allowed at 6 per Cent. therefore by the Rule of 
pane; hy, --: 

; hs I 

LRSSCEC : 1:35: A 54543, &C. 

By which I find that 1. ready money will 
- buy a Leafe of .54543 7. per Annum to continue 2 
-years, therefore it is the ſecand number in the 
- following Table. Likewiſe by the fourth Table 
I find that 2.67301 is the preſent worth of 1 /. 
Annuity to continue 3 years at the ſame rate of 
Intereſt, wherefore by the Rule of proportion 


F . 


I fay, 
[ l. I. [ 


2.07301, QC. : 1 2: 1 : 4.37411, &C. 
| Where- 
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Whereby I find that 1 /. will purchaſe: an An- 
nuity of .37411, to continue 3 years. Com- 

und [ntereſt being allowedat 6 per Cent. where- 
bore 37411 1s the third number in the ſaid Ta- . 
ble ; Whereby' it is-evident that-if you divide ' 
1, or Unite by the ſeveral numbers in the ſaid 
Collum of 6 per Centr. inthe fourth Table , ſuc- 
ceflively, the ſeveral Quotients will give you the 
numbers ſucceſſively , tor the Collum of 6 per | 
Cent. 1n_the fifth Table; And after the lame + 
manner are all the numbers in the other Col-: 
lams of the faid fifth Table found out (except 
the firſt number of each Collum, which muſt be: 
the ſame with the firſt numbers in each Collum 
of the firſt Table) mutatis mutands. 

But it 1s abſolutely neceſſary that the numbers 
in the ſaid fourth Table, be continued to more 
places than are there expreſled, to prevent the 
errors that otherwiſe will ariſe, by dividing by 
defeftive Decimals. 
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\_ TheUſe of the foregoing Table V. 


The ule of the foregoing Table will appear in 
the ſolution of the' following Queſtion , viz. 
"A Merchant hath 1500 /. by him, which he is 
willing to lay out upon an Annuity, iſſuing out 
of Lands to coatinue 20 years, beginning pre- 
lently, Compound Intereſt being Computed on 
both tides at 6 per Cent. per Anmum. Now I de- 
mand what Aanuity the faid ſum will buy? 
Facir 130.77 .—=130l.—15 s.—o5 d. very near. 

To anſwer this Queſtion, I look in the Collum 
of 6 per Cent. ot tne foregoing Fiftn Table, and 
azalaſt 20 in the Collum of years find .08718, 
Which is the annuity that 17. preſent money 
wilt purchale to continue 20 years, wherefore by 
The Rule of 3 Direct, I ſay 


[. [. l. L. 
E207: : $*RSCO _.: 130.77 


--X. Queſtions concerning the purchaſing of 
Leaſes and Annuities may be ſolved very well by 
the numbers in the fourth Table, if you make 
them Diviſors inſtead of Mulrtiplyars. 

Let the laſt Queſtion be proyoſed, and ſolved 
by the fourth Table viz. 

What Annuity to conrinue 20 years wlll 1500/7. 
ready Money purchaſe, Compound Intereſt being 
allowed at 6 per Cent ? 

To anſwer this, I look in the fourth Table, 
in the Collum of 6 per Cert. apainſt 20 years; 
and there;I find this number, v:z. 11 469925 
which 1s the preſent worth of 1/4. Annuity t0 
continue 20 years, Compound intereſt being 3t- 
lowedat 6 per Cent. And it it be the preſent worth 


of 11. Aunuity, I coaclude it will purchaſe 1 4: 
An- 
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Annuity to continue the ſame number of years, 
wherefore I ſay by the Rule of 3 Dire, 


L. L. L. ' pe 
$1.40992:.:. 1 2: 3 1500 


_ So that the Anſwer is the ſame with the for- 
mer, which was found by help of the Fifth 
Table. 
All the foregoing Tables might have been con- 
tinued to any greater number of years at ptea- 
fare ; But although theſe Tables are caltulated 
but for 30 years; yet may they be made ſervice- 
able for years above 30, as ſhall be ſhewed by 
and by. : 


Arit hmetical Queſtions to exerciſe the Learner in 
* the Precedent T ables. | | 


Oueſt. 1. There isa Leaſe of 20 years to be- 
zin preſently, which in ready Money is worth 
1200 /. But ſuppoſe the laid Leaſe were not to 
begin till the expiration of 8 years, / demand 
what would then be the preſent worth of the 
faid Leaſe Rebate, being allowed at 8 per Cent. per 
Annum, Compound Intereſt ! | 

The main intent of this Queſtion is to ſhew 
the uſe of the ſecand Table, for it you find the 
preſent worth of 12co/. due at the end of 8 
years, at $ per Cent. the Queſtion is anfwered, 
which according to the DixeCtions given after 
the faid Table, will be found to be 648.3216. 
=648/.— 06 5.— 05 4 | > ol 
. Oueſt. 2. A Oweth to B 600!. to be paid in 
6.years, viz. 1001. every year, but being weak- 


ned in his Eſtate, is not ableto performe ; but 
+ "_ 211 
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an Eftate being to come into his hands at the 
end of 1o years; B is willing to forbear it all 
till then, and to be allowed Compound Intereſt 
at 8 per Cent. for his forbearance; 7 demand 
how "much will be due to B at the 19 years 
end * 

This Queſtion is ſolved by help of the third 
and firſt Tables ; for firſt 100 /. 15 ro be paid in 
the nature of Annuity for 6 years ; therefore by 
the third Table 7 find the amount of an Annuity 
of 1001. to continues years at 8 per Cent. which is 
733-5921. and will be queat the expiration of 
6 years, and then is that ſum to be foroorne to 
the end of 1o years, which is 4 years after the 
6 years ; which being a ſingle ſum, its amount 
is found by the firſt Table to be 998.037 /. &c. 


which is the Anſwer to the Queſtion. 
Queſt. 3, There is a Leaſe to continue 21 


years to be ſold for 1000/1. but the Leſſee deſi- 
reth rather to pay an Annual Rent : Now the 
Queſtion is what that Annual Rear ought to be, 
Compound 1ntereſt beipg computed at 10/4. per 
Cent. per Annum ?! 

The intent of this Queſtion is to find what 
annuity to continue 21 years 1000 wlll purchaſe, 
at 1O per Cent. which is to be done by the Fifth 
Table, thus, 

Becauſe the time is for 21 years , look in the 
Collum of years for 21, and juft againſt it in the 
Callum of 16 per Cexrt. you will find . 11562, by 
which multiply 1co9, and the produdt is 1 1 5.62). 
and ſo much will 10007. parchale for 21 years at 
1O per Cent. Compound 7nrereſt, 

Oueſt 4. AandB have each of them a Leaſe 
To Coutinue 20 years; A hath 80 /. per Annum, 


884 51:01. per Aunur, andthey agree to make 


x al 
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an exchange, upon this condit ion, that 4 ſhall 
pay in ready money the exceſs of his Eſtate, aF 
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owing him Compound Intereſt ar, 8 per Cenz, 
Now I demand how much ready.money 4 oughs 
to give B upon this exchange, according to that 
condition ? _ 
_ Subtract 80/7. from 1201. and the remainder 
js 40.1. and ſo much per amum is the Leaſe of -B 
worth tore than that of A, therefore 4 tnuſt 
pay B ſo much money as will purchaſe 40 7. per 
Anmum to continue 20 Fears at 8 per Cent. which 
by the third Table will be found to be 392.7256 £ 
 Oneſt. 5. There is a Houſe to be let by Leaſe 
for 21 years, for which the Leſlor will have.5oL 
fines. aud 70 L. per Ann but the Lefſec is wil- 
ling to pay the. greater fine, that .he mmy-haye 
the Rent but 401. per anmm, now 4 demand 
What fine he ought;to pay upon that condition, 
Compound 7ntereſt being allowed at 8 per Cee. 
per annum ! 
' Take the Differencebetween 40 and 70, which 
15 3o, for the abatement inthe yearly Rent for 
21 years; Then by the fourth Tablefind the pre- 
knt worth of 301. per amwm-ior 21 yearsat 8 
per Cent. Which is 300.5043 1.=300 {,-105,-0Ld 
which added to the faid 507. fine makes 
350l.—10 s.-01 d. for the fine to be paid upoa 
the ſaid Condition. 
"Qweſt. 6. There 'is a Leaſe to belet of 20'L 
per anzum, and 250 1. fine for 24 years, and the 
Leſſeeis willing to pay the greater Rent, that 
be MAY Pay but 5o!. pw now / demand what 
Rent he ought to pay upon that condition, Com- 
pound Jatereſt being computed at 7 per cent. per 
annun i: | 


It 
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" Itis manifeſt, that if the leſſor taketh 50 /. 
fine, he abateth 200 /, therefore find by the fifth 
Table what' Annuity to continue 24-years, 2007. 
will purchaſe at 7 per cent. The Tabular tnim- 
ber'is . 08718, which multiplyed by 200 produ- 
Zeth 17.436=17.—85.—94. and ſo much. muſt 
the Leſlee raiſe his Rent if he will have 2001, a- ' 
bated of his fine, to which if you add” 207. the 
propoſed Rent, the ſum 1s:379%—08 5. —og 4. -fot . 
the yearly Rent to be paid 'to fatisfie the aid 


_ condition. ' | | | 
Oueft. 7. What o_ to continue. 7o years, 
may / grant- preſently, for 'goo /. to be paid 6 
years hence, accompting 5, per cent. per annum, 
mT ET 77700 Cos 
Firſt, find by 'the Second "Table the preſent 

worthbf 9607: dne fix years hence, at 6 per vent. 
which is 634-464 1.=634t—09 5-03; d. ** © 
.':" Then by the Fifth Table find what Annuity to 
continue 20 years 634.464wHtporchaſe”at''& per 
cent. And you will find the Anſiver”/tq. be 
$5:31257152 {,=55 l.-065,-03 @. ard {0 mich] 
ought to grant yearly for'2o years for 90o/7. td 

be paid me at theend of 6 years. ag 7 
weſt. 8. 1 have 6 years of an old Leaſe, yet 
to'come, and would take a new Leaſe in teverſi- 
on for 21 years; after the expiration” of the old 
Leaſe, the' annual Rent whereof is 40 .. But / 
would pay ſuch a ſum of money preſent as afine, 
that for my Leaſe in Reverſion for the fatd 21 
years, 1 may pay but 15 {. per Annum , Now 1 
demand how much preſent money 7 ought"td 
pay the Leſſor, *to ſatisfie theſe conditions, Coln- 

pound Intereſt being compured 'at 8 per cenr.* 
The difference' between "40 and 15 is 25, and 
ſo much the Leſlee defireth to have abated - his 
Rents 
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Rent, wherefore by the fourth Table find the 
preſent worth of 25 per annum for 21 years at 8 
y Cent. which 1s 250. 42025 1.=250l.- 08 s,—o05d. 
Then by the ſecond Table find the preſent worth 
of 250.42025 /. due at the end of 6 years to 
come, at 8 per Cent. which is 157.807 |. &C.= 
1571,—16s.—01 !. And ſo much ought I to 
give to fatisfie the ſaid conditions. 
Queſt. 9. There is a Leaſe to be let for 12 
years, for 20 / per Annm, and 200 I. fine, but 
the Leſſee deſireth to take a Leaſe of the ſame 
for 21 years, and to pay the ſame Rent ; the 
Queſtion is, what fine ought to be paid for the 
Leaſe of 21 years, accompting Compound In- 
tereſt at 6 per Cent ? Facit 280 1.—12 s.—os d. 
By the Fifth Table ſeek what Annuity tocon- 
tinue 12 years, 2007. will purchaſe at 6 per Cent. 
which you will find tobe 23.854 /. Then by the 
Fourth Table find the preſent worth of 23.354 /. 
Annuity to continue 2 1, years at 6 per Cent. which 
Is 280.620 [. &c.=280/.— 12 5.-- 05 d. and ſo 
much ought the Leſſee to pay for a fine, to have 
his Leaſe for 21 years. "A 
weſt. 10. A Gentleman hath 1000. which 
he would lay out to purchaſe an Annuity of 
1001. tobe paid by yearly payments, Now the 
Queſtion is, how many years muſt the ſaid An- 
nuity continue, Compound intereſt being allow- 
ed on both ſides at Þ per Cent. per Annum ! 
Firſt, Divide 1000 by 100, and the Quotient 
will be 10, which ſheweth that the Buyer giveth 
10 years purchaſe for the ſaid Annuity. 
Then in the Fourth Table, andin the Collum 
of 8 per Cent. look for the number- 10 , which 
cannot be exactly found, bur the neareſt to 1t 


and lefs than it, is 9.81814 which k placed agatnlt 
P 292 
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20 years, and the neareſt to it greater than it is, 
is 10.01681, therefore [ conclude that the An- 
nuity muſt continue above 20 years, but not 21 
years, and to find out how muck it muſt continue 
more than 20o years, I work thus, viz. Firſt, / 
find the Difference between the ſaid Tabular num- 
bers 10.01681 and 9.81814, which 1s .19867. 
Then I find the difference between the lefler of 
the ſaid Tabular Numbers, viz. 9.81814 and 
10, the Number that I would find in the Table, 
which 1s . 18186, then by the Rule of proportion 
I fay 
2 year L. year 
7 $3 6 : .9193 

Which is as much as to ſay, as the greater 
Difference . 19867 is to one year, ſo is the lefler 
Difference to .9153 parts of a year, which is 
47 weeks, and 5 dayes, therefore the number of 
years ſought in the Queſtion 1s 20 years, 47 weeks, 
and 5 daycs. 

Oueſt. 11. A Gentleman bought a Leaſe of 
1001. per anmim to continue 18 years, for 960 !. 
now I demand what Rate of Compound Intereſt 
was thereimplyed in ſuch a bargain ? 

To Anſwer this, Firſt, /divide 960 by 100, 
and the Quotient is 9.6 which ſheweth how many 
years purchaſe it was worth ; Then becauſe the 
Leaſe was to continue 18 years, I look in the 
fourth Table in the Collum of years for 18, and 
carry my eye exattly in the line againſt it, look- 
ing for the ſaid Quotient 9.6 which | cannot 
find exaQtly, but the next (leſſer) number to it» 
1s, 937188 in the Collum of 8 per Cent. and the 
next (bigger) number to it is 10.05903, in the 
Collum of +5 per Cent. wherefore I conclude that 
ze Rate of inmecreſt implyed is between 7 and $ 


per 
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per Cent. and to know how much it is more than 
-, I do thus, Take the Difference between the 
two ſaid Tabular numbers which you will fd 
to be 63720 alſo ſubtratt (9.6) the ſaid Quo- 
tient , from 10.05908 (the greater Tabular 
number, and the remainder 1s .45908 , Then by 
the Rule of Proportion, / ſay, 


L. l. l. l. 
68720 : .45908 :: x :*: ,6680 


- That 1s to ſay, As the Difference between the 
two Tabular numbers is to the leſſer Remainder, 
ſo1s17/. the Difference between 7 and 8 per 
Cent. to -668 the proportional part to be added 
to 7]. which is 135.—04 1 4. ſo that 71. 13s. 
04 ; 4. 1s very near the Intereſt required. 


How to find out Tabular Numbers for years excee- 
ding 30. 


It may many times fall out, that the number 
of years propoſed in a Queſtion, may exceed the 
number of years limited in the foregoing firit, 
ſecond, third, fourth and fifth Tables, and in 
ſuch caſes that defe@? may be iupplyed by the me- - 
thod uſed in the ſolution ot the tolowing Que- 
ſtions. 

Oueſt. 12. Suppoſe Sol. wereput out to 7n- 
tereſt at 5 /. per Cent. Compound /nterelt for 40 
years, / demand how much it will then be 
amounted to *? 

This Queſtion is tobe ſolved by the firit Ta- 
ble, thus viz. Take ary two Numbers 1a the 
Collum of years, which together will maxe up 


40, and then take the Tabular numbers in the 
P 2 | Collum 


260 | Compourd Intereſt. Chap. I3. 


Collum of 5 per Cent. which ſtand againſt thoſe 
two numbers, and multiply them together, and 
then multiply that product by 80/7, the given 
ſum, and the laſt product will be the An- 
{wer. 

As ſuppoſe you take 3o and 10, or 21 and 19, 
or 31 and 9, or 25 and I5 &c. 

But we will pitch upon 3oand 1c, and the 
Tabular number againſt 3o in the Collum of 5 
per Cent. 1s 4321943 and againſt IG 1s 1.625889 
which two numbers being multiplyed, produce 
7.03996, Cc. which 1s the amount of x /. for 
40 years at 5 per Cent. then 1 multiply 7.03996; 
&c. by 80/1. and the product 1s 563.1971. &c. 
=$563l.—035s.—11 : d. fere. 

The Anſwer would have been the ſame, if we 
had pitched upon any other two yumbers to have 
made up40. And for Tryal hereof, Tet us pitch 
upon 25 and 15, the Tabular number againſt 
25 is 3.38635, and the tabular number againſt 
t5 years is 2.07892, and the product of theſe 
two tabular numbers is 7.0399, Cc. which mul- 
tiplyed by 80, produceth 563.197 1. as before, 
and ſo much will 80/7. be increaſed to in 40 years 
at 5 per Cent. per an. Compound Intereſt. Thelike 
is to be underſtood for any other number of years. 

Qweſt. 13. Suppoſe 420 . to he payable at the 
end of 50 years to come, What 1s its preſent 
worth, Rebate being allowed at 5 per Cent. per 
Annum, Compound [nterelt ? 

This Queſtion is of the ſame nature with thoſe 
belonging to the ſecond Table, and is anſwered 
thereby, according to the method uſed in ſolving 
The laſt Queſtion by the firſt Table, viz. the gi- 

"a Fans being 50 years ; 7 pitch upon 30 and 

» 4d thetabutar number againlt 39 gg 

an 
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and that. againſt 20 is .37688g and the produt 
of theſe two1s .08 1203, &c. which is the preſent 
worth of 1/. due 50 years hence at 5 perCent. per an. 
wherefore / multiply .0*7203, &c. by 420, and 
the product 15 35.62544, &c.=361. 125. 6d.and 
ſo much is the'preſent worth of 42 ol. due 50 years 
hence at 5 per Cent, per an. Compourd /JMntereſt. 

Oueſt. 14, An Heir being beyond the Sea, did 
not return till 36 years after an Eſtate of 3017. 
per Anaum was fallen to him by the Death of 
the proprietor ; the Queſtion is, what was then 
due to him, Compound /ntereſt being computed 
at 6 per Cent. per Annum * 

This Queſtion is of the nature of thoſe be- 
longing to the third Table, and the manner of 
ſolving it- is thus, viz. 

Find out (by the ſeventh Rule of this Chapter) 
what principal will in one year gain 30 /. at 6 
per Cent. by the following proportion. 


E. l. L. L. 
6, 100 +2 30 |: yu 


Having found 50@1. to be the principal, ſeek 
(after the manner of the 12 Oueſtion by the 
firſt Table the Amount or /ncreaſe of 500 /. for 36 
years at 6 per Cent. which you will find to be 
4073-5998 l. &c. from which if you ſubtraCt the 
ſaid principal 500 l. the remainder is 357 3. 5997. 
&e.=35731.—125,—004. fere. And ſo much 
was due to the heir at his return. 

Queſt. 15. There 1s an Annuity of zol. to con- 
tinue 37 years, the Queſtion Is, what It is worth 
in ready money, Compound /ntereſt being com- 
puted at 6 per Cent. per Annum ? 


By the ſecond way of ſolving Quefttons under 
P 3 | the 
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the ſourth Table, find a principal which will 

*2in3O 7. in one year, at 6 per Cert. which is here 
500! then according to the method uſedin ſol- 
ving the thirteenth Queſtion foregoing, find the 
preſent worth of 50ol. for 37 years at 6 per 
"Cent, which will be found to be 57.8965 37 which 
ſubtrated trom 500 |. leaves 442.1034, &c, — 
4421, 25.-9 {4 And fo muchis the preſent worth 
of the foreſkidAnnuity. 


weſt. 16. What Annuity to continue 40 years 
will 520 /. purchaſe Compound /ntereſt, being 
computed : 1 6 per Cent, per Annum? 
Itis evident by the tenth Rule of this Chap- 
ter, that if you had out the preſent worth of 
1 /. Anivity for any number of years, and at 
any raze.of /ntereſt, it way ealily be found what 
Annuity. to continue the lame. number of years 
airy other ſam will purchaſe at, the ſame Rate of 
intereſt by one ſingle Rule of 3Dire@ : Therefore, 
Find out, the pretent worth of 1/7. Annuity to 
continue 40 years at 6 per cene. by the method 
uſed in folving the laſt' Queſtion, which will be 
tound to be 1504632 k.= I5L.—00s.—114. 
which ſur of: Money will purchaſ an. Annuity 
of 1 1.to continue. 49 years at 6.per cent. therefore 
to know what Anguity 5eol. will purchaſe for 
the fag Time, By VF the Rule of. Fropor- 


2 M 
3 3- 230 GCo 


which will be found. to be 23. 230, &. 1 
331.— 04 5.-—07.. d; fere, and ſuch. an Annuity 
to Continue 40 years. will 500/; purchaſe. /ntereſl 
”eing Allowed a7 6.p, per Cent... 
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and thcir uſe in the extraction of Roots, 
ſolving of Qgeſtions in Anatocitme, or 
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Rules of Arithmerick, in a Method not 
uſually practifed. 
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The meaming of Gb CharaRers 


25 are uſed in the Enfuing 


T reatife. 


' + FS the ſign of Addition, and is as much as to 

lay plas, lignifying' that the Numbers or 
Quantities between which it is placed, are to 
be added together as 4+ 7 lignifyeth that 4 and 
7 are to be added together. En 

— Is the ſign of ſubtraftion, and as much as 
to fay minus, ſignifying that the Number 
which followeth ir is to be SubtraCcted out of the 
Number which precedeth it, as 8-5 ſignifieth 
that 5 is to be Subtra&ed from 8. 

x Is the ſign of Multiplication, and fignifyeth 
that the Numbers between which it is placed, 
are to be Multiplyed together, as 6*8 ſignifieth 
that Gand 8 are to be Multiplyed together. 

— Is a ſign of Equality, and ſignifieth that 
the Numbers or Magnitudes between which it 1s 
Placed, are equal as 3+6=7+2 ſignifyeth that 
3 and 6 are equal .to 7 and 2 : Likewiſe 
18-6=4+ 8=12 and 4*7=28 &c. If this be not 
a ſufficient Explanation, read the 13, 14, 15» 


and 19 SeCftions of the Firſt Chapter of my 
Alzebraical Arithmetick. | 


THE 


SECOND BOOK 


OF 
ARTIFICIAL 


ARITHMETICK: 


Rtificial Aruthmetich is performed by 
Artificial Numbers, very fitly cal- 
led Logarithmes. 

IT. Logarithmes are borrowed 

Numbers which differ among themſelves by 

Arithmeticel proportion, as the Numbers which 

they ſignified differ by Geometrical proportion 


III. Logarithmetical Arithmetick 1s an Artifi- 
cial uſe of numbers, invented for eaſe in Calcu- 
lation, wherein each natural Number is ſo fitted 
with an Artificial, that what is uſually produced 
by Multiplication of Natural Numbers, 1s here 
effected by the Addition of their Artificial Num- 
bers : And what Natural Numbers performe by 
Diviſion, is here effefted by the SubtraCtion of 


their Artificial Numbers , and what Natural 
| Num- | 


dA. as. Pao. Lats... 
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MN:mbersdo perform by long and tedious operati- 
en5 in the extraCtion of Square, Cube,Biquadrate, 
cc. Ragpts, is herecalily effected. by Bipartition, 
 ripartition,Quadrupartition,#c. of their Arti- 
cial Numbers, and ſo the hardeſt parts of Calcy- 
Jation is avoid:de by an calie proſthaphzreſis, as 
ourTcigonom-rricalCalculators of late have ſuffi 
ciently experieaced,by avoiding very tedious Mul- 
tiplications and Diviſions 1n the uſe of the Tables 

of Natural Sines, Tangents, 
* The Lord Nepair, Secants to the Everlaſting 
Baronof Merchiſton Credit of the honourable 
zu Scotland. © ®* Author of this late and 

. * incomparable invention. 


IV. The parts of Artificial Arithmetick are the 
fame with Natural Arithmetick, but we ſhall 
treat of them in this order, viz. Firſt of the Na- 


ture of Logarithmes ; Secondly of their Geneſis, 
or the Invention of the Table of Logarithmes 
And ' Thirdly , of the uſe of the logarithmes 
in Multiplication, Diviſion , - the Extraction of 
Roots, & Co 


[. Ogarithmes are numbers ſo fitted to pro- 
porttonal numbers, that themſelves Re- 

tain equal differences. 
Let there bealligned a ſeries, or Rank of num 
hers in Geometrical proportion, as thoſe in the 


Collume A viz. 1, 
23, 49 3, I6, 32, 
&c. And. let there 
be: as many other 
numbers placed o- 


ver againſt them in| 
Arethmetical pro- 
greſſion; that 1s ha-: | 


ving equal Differen- 
ces as thoſe in the 
Callums B. C.D. E. 
ar any. other num} 


like - nature. 

EN, 
_  Foraſmuch as 
thefcnpmbers inthe: 


Collums:B. C. D.E. are of equal dif THIS among 
themſelves , therefore ſal 
rithtnes of the numbers i in the Cl A,- cac 


CHAP. IL 


Of the nature of _ 


rithmes. 


ty ke an of: l 


2: 3 RFID. 
0 Of 4 
" L I 4 
> > 6 | 
W413 
16] 4. 10 
32 $o | 14 
64' 6 | 1.4. 
128; 7,j 16 
256] 3 | 18 
51I2| 9 | 20 | 
T024, 10 | 23 
2048, 6x 24 | 
4095, 12 \ 2 


they, be the 
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the ReſpeCtive number againſt which it is placed. 
Soin the Collume B. the number 4, 1s the Loga- 
rithme of 16 in the Collume A, and in the Col- 
Iume Cthe number 101s the Logarithme of 165 
In the Collume A, and in the Collume D, 29 is 
the Logarithme of 256 in the Collum A, &c. 

- And as the Numbers 1a the faid Collums B, C, 
D,E, are Logarithmes of the Reſpetive Num- 
bers in the Collum A, ſo they may be Loga- 
rithmes of any other Rank, or ſeries of Num- 
bers in Geometrical proportion. 


H. If four numbers are Arithmetical proporti- 
onals, either Continued, or Diſcontinued, the 
ſam of the meanes, is equal to the ſum of the Ex- 
treames. | | 

Let us chooſe 8, 10, 12, 14, in the Collume 
C. I fay that the ſum of the Extreames, 8 and 
14z are equal to the ſum of the two means, 10, 
and 12. For, 8 + 14—=10+ 12=22. Or if they / 
are diſcontinued as, 10, 12, 22, 24, In the Col- 
lam C ; for 10+ 24 = 12 + 22=34. The like 
of any other, this being a peculiar property of 
all Numbers that are Arithmetically 'prepar- 
tional. | 


HI. If four Numbers are in Geometrical 
proportion, either continued, or diſcontinued, 
the produtt ariſing from the Multiplication of 
the two extreams, is equal to the product of the 
two means. 

So 4, 8, 16, 32, in the Collum of A are Geo- 
metrical proportionals continued, and the pro- 
duCt of the Extreams 4 and 32, is equal to thz 
produtt of the means, $8, and 16, for, 4 x 32= 
8 x I6= 12K, 

Alſo 


Chap. 2. JArtificial Arithmetich, 209 


Alſo, 4, 8, 64, 128 are Geometrical Propor- 
tionals diſcontinued, and the product of 4 and 
128, theextreams, 1s equal to the product of 9 
and 64 the two means , for 4x128=8 x 6q= 

12. 

Hence it follows, that what Geometrical pro2 
portionals performe by Multiplication , the 
fame will the Logarithmes (being Arithmetical 
proportionals) performe by Addition. 

Let there be given four Geometrical propor- 
tionals in the Collum A, viz. 8, 16, 128, and 
256, and let their Logarithmes be 8, 10, 16, 
and 18 in the Collum C; Ifay, that as 8* 256, 
the product of the extreams is equal to 16x 128 
the product of the means, ſo is 8 + 18 the ſum 
of the Logarithmes of the extreams is equal to 
10+ 16 the ſum of the Logarithmes of the 
means. Therefore, 

If 3 Numbers are given to find a fourth pro- 
portional, it may be found by Addition and Sub- 
tration of their Logarithmes, (for, as in Natu- 
ral Numbers if you multiply the ſecond and 
third together, and divide their produt&t by 
the firkt , the Quote will be the fourth pro- 

rtional number ſo) if you add the Logarithmes 
of the ſecond and third together, and from their 
ſum ſubtra&t the Logarithms of the firſt, the 
remainder will be the logarithme of the fourth 


proportional number. 


E xa wpl e. 


Let there be given 2, 16. and 64, and let It 
be required to find a fourth proportioral num- 
ber thereto, which 1s 5 12. 


"The: 
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The Lopgarithmes of the given numbers are 
3, 12, and 18, Now if you add 12and 18 toge- 
ther (which are the Logarithmes of the ſecond 
aad third) their ſum is 30, (which 15 the Loga- 
rithme of 1024. , the product of the ſecond and 
third) and if from 30 the ſaid ſum of the Loga- 
rithmes, you ſubſtra&t, 3, (the logarithme of the 
firſt) there will remain 27, which is the loga- 
rithme of the 512 the fourth proportional num+- 
_ ber ſought for. 


12—18=30=-3=27 
And 
2: 46 23s * 12 


IV. By what hath been ſaid , you may perceive 
that to natural numbers there may be fitted divers 
kinds of Logarithmes,but we ſhall pitch only upon 
that kind which were framed by Mr. Briggs at 
the requeſt of the Baron of Merchiſton , who 
hath choſen theſe Geometrical proportionals, 
VE. I. 10. 100. IO00. I0000. 190000, &c. To 
which Numbers he hath aſſumed the logarithmes 
following, »:z. for the number 1, the logarithme 
0.000000, for 10 the logar. 1.000000, for 100, 
the logar. 2.000000 for 1000 the log. 3.000000, 
for 10000, the log. 4.000000, &c. as in the 
following Table. 


A 
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——— - _—_ 4 


— 


BE F-W-1 
1 | 0.000000 

IO} 1.000000 } 

I0O | 2.000000 | 

I00O | 3.000000 

JOOOO |} 4.000000 
100000 | 5.000000 | 

I OOOOOO | 6.000000 
| ICO00000| 7.C00000 
| 100000000 | 8.000000 
| IOCOOQOCOOCO | 9.000000 


|  TO000000000 IO.OCOOOO 


——_— = 
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The Numbers in the Collum A are a ſeries of 
Geometrical proportionals, and the Numbers in 
the Collum B, are the Reſpective logarithmes of * 
each of thoſe Geometrical proportionals, them- 
ſelves being Arithmetical proportionals, where 
note that the Figures 1, 2, 3, 4» &c. which are 
ſeparated from the reſt by a point or prick, arc 
called the Indices, or Characteriſticks of the lo-- 
garithme , becauſe they declare how many pla- 
ces the numbers by them ſignified do conſiſt of ; 
the Characteriſtick of any logarithme being al- 
ways an unite leſs than the number of places, 
which the number by it ſignified doth conlift of : 
As in the foregoing Table you may perceive that 
the logarithme of 1, is 0.000000 , and the 1og2- 
rithme of 10 is 1.000000 , and the logarithme oj _. 
IOO Is 2.000000, Cc. lo that the Index, or Chore- 
@eriſtick of 1,and of all numbersfrom 1 to 1015 0. 

& the charaCteriſtick of 10,2nd of ail numbers irom 

10 te 100 is 1: Ard the charaſterick of 199, 

and of all Numbers from 100, to 1900 1s 2. ad 
I 


"* a ia k = 


—_ A CN ——<p_IOps om. er -te$: hs, " 
by C OO 
es ...0ro Oe Oe Rs =. <LI; 


- ” oY - th ro a. - 
» <AS>— 2%. . 


the Charatteriſtick of cacn rowicr being 2: 
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nnite leſs than the number of places of which 
the number by it ſignified doth conſiſt, as was aid 
| before. 

The logarithmes of this kind ought all to 
conſiſt of an equal number of places, that is -to 
ſay they ought not to be, one log. of 10 places, 
another of 8, &c. but all of them to be of 6, 
of 7, of 8 &c. places. 


——_— 


— ——— ——— —— —  —— OT 


CHAP. III. 


Of the Geneſis or Fabrick of the 
L ogarithmes. 


I. "HE Logarithme of 1 being aſſumed to be 
0.000000, and the logarithme of 10 to 
be 1.000000, the logarithme of 100 to be 
2.000000, Cc. In the next place it will be requi- 
lite to ſhew the way and manner of Calculating 
the logarithmes of the intermediate numbers , 
viz. of the numbers between 1 and 10, which are 
2» 3 44 5» &c. and between 10 and 100, which 
are 11,12, 13, 14, 15, 16, &c.sand between 100 
and 1000, which are 101, 102, 103, 104, &Cc. 
which todo, obſerve the following Rules. 


Il. Find ſo many continual means between 1 

. and 10, till that continual mean which cometh 
ncareit i, may be a mixt number leſs vhan 2 » 

el and 


* a. th. py _—_ a « —O—_IY S——RT—_ Aw. gum — Hed fps | > } 
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and ſo near 1, that it may_ have as many. Cy- 
phers placed before the ſignificant Figures of the 
Numerator, as you intend your logarithmes to 
conſiſt of places ; But our Directions here ſhall 
he for the making a Table of logarithmes to 
conſiſt of 7 places; wherefore find ſo many con- 
tinual means between 1 and 10, till the laſt may 
have 7 Cyphers placed before the ſignificant Fi- 
gures of its Numerator, in order whereunto, 
annex to the number 10a competent number of 
Cyphers, (viz. 28, becauſe the work may be 
the moreexaCt) and extraCt the Square Roat of 
that number ſo enlarged, which being done, you 
will find its Square Root - to be 3.16227 
766016837, This being done, annex to the ſaid 
Root 14 Cyphers more, and extract the Square 
Root thereof, which you will find to be 
1,7782794 1003892. | 

Again annex to the Root laſt found 14 Cy- 
phers more, and extract the Square Root thereof, 
which you will find to be 1.33352143216332, 


and thus proceeding ſucceſlively by annexing of 


Cyphers, and a continual extrzion of the Square 


Root, until you have found a Square Root, or 


Continual mean, having 7 Cyphers placed before 
the ſignificant Figures of its Numerator, which 
will be found after 27 ſeveral Extractions to be 
1,00000001 715559. 


So the 3 laſt continual 1.00000006862 238 
means between 10 and 1.0000000343 1119 
1 will be found to be ( 1.000000017 15559 
All which 3 continual means are lels than 2, and 
ſo near 14 that there are 7 Cyphers placed be- 
fore the ſignificant Figeres of each of their Nu- 
merators. Q Ha- 


't 
; 
| 

if 
4 
' 
1 

Il 


«Ow » 
X Oi 
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Js. 


Having found 27 ſeveral means between 10, 
and 1,place them ſucceſhively one unter the other, 
as in the Collum A, of the following Table ; 
Thea make another Collum (Bj to..contain the 
Reſpective logarithmes of thole continual means. 
And becaule biparting the logarithme of any 
number produceth the logarithme of the Square 
' Root of that number, therefcre take the loga- 
rithme of 10, which 1s 1.000000, and place it 
In the Collum B over againſt 10, then bipart it, 
(that is, divide it by 2) and you will have 
0.500000 which is the logarithme of 3.16227 765 
016837 the Square Root of 10, then take halt of 
that logarithme , viz 0.500000 which is 
0.250000, and place 1t for the logarithme of 

. 778279410, &c. the {econd mean proportional, 
(or Square Root of 3-1622776 0, &c.) And foby 
continn:! Uipartition , you will at length find 
that ©0.9000000074.505 30, will bethe lozarithme 
of che laſt continual mean, viz. the logarithme 
of 1.009000017 559, a5 1n the following Table. 


—— 
—_—_ 


A B 


Continual means. therr Logarithmes. 


bo —A——— 


! 9.00000009000090 | 1.0000CLu00000000 

| 3.19227766016837 | 9. 50000090000000 
1.7732794.1003 392 | 0.25009000000000 
1.33352143<10332 | 9. 14500000000000 
 &. &c. 

| .1.00000006862238 0,0000000029502 322 
1.00020003.:31 119 | 0.000000001 4901 [GI 
___1.0000000 1715559 | 0.0009000007405 Boy | 


1 


HI. Any 
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I, Any number whatſgever being given, 
houw to make the Logarithme thereof. 


_ 


When it 1s required to make the Logarithme 
of any number, extr2C& ſo many continual means 
between the given number and 1, until the mean 
which cometh neareſt 1, may be a mixt number 
leſs than 2, and ſo near 1, that it may have 7 Cy- 
phers placed beiore the ſignificant Figures of its 
Numerator , which being done, you may ealily 
find out the Logarithme of that continual mean, 
by help of the toregoing Table ; and then by dou- 
bling, and redoubling the logarichme of the (aid 
continual mean, as many times as you found 
continval means by extraCtion, 10 ſhall you ar 
laſt have the logarithme of the given number. 

You may make the Logarithme of any number 
whatſoever by this and the laſt Rule. 


As for E xamPp! e 


- : * = _- "IR 
> o IEG , 0 Pp 
«09 TEE YT Gear ann a. es. a. 2 re 3. III 


Let us pitch upon the number 2, and make 
its Logarithme. 

To do which, annex to the number 2 a com- 
petent number of Cyphers, viz. 28, 2nd extract 
the Square Root thereof, which you will hd to 
be 1.41421356237:09 for the firſt continual 
mean, -to which ſaid mean annex 14 Cypherz 
more, and cxtraCt the - Square Root thercotk, 
and fo proceed, by annexing of Cyphers and 
extratting of Roots, till the neareit mean pro- 
portioral number to 1, may have ſeven Cyphers 
placed beſore Lhe lignificar:t Figures of its Nume- 
rator , which after 23 ſeveral Extractions you 

| 'O 2 ples LT 
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will find to be 1.00000003262958. 

eThen to find out the logarithme of this con- 
tinual mean, ſay by the Rule of 3 Direct. 

As the ſignificant Figures of the Twenty fifth 
mean proportional in the foregoing Table, v:z. 
6362238. WM 

_ I5ro its reſpeftive Logarithme, 29802 322. 

So are the ſignificant Figures of the laſt con- 
tinual mean found between 1 and 2, viz. 8262958, 

To its Reſpective Logarithme 358385571. 

Now if you prefix before the Logarithme laſt 
found 8 Cyphers, it will be 0000000035885 571, 
which being doubled and redoubled 23 times, 
(becauſe there were 23 continual means found be- 
tween 1 and two) there will at laſt be produced 
0.30102998797568, which 1s the logarithme of 
the number 2, which was Required, but becauſe 
we intend the Table of logarithmes to conſiſt but 
of 7 places, and becauſe 2-nines follow the ſixth 
Place therefore make the figure 2 to be 3 and fo 
ſhall the logarithme of 2 be 0.301030 cancelling 
the following Figures as ſuperfluous. 

The Logarithme of 2 being found, you may 
eaſily find the logarithmes of 4, 5, 8, 16, 20, 25, 
32,40, 50,64, &c. by Artificial Multiplication 
_ and Diviſion, which is by adding and ſubtract- 
ing of logarithmes; for if you take the loga- 
rithme of 2 out of the logarithme of 10, there 
will remain the logarithme of 5 and the loga- 
rithwe of 2 Doubled gives you the logarithme of 
4-then add the logarithme of 4 to the logarithme 
of 2, and you have the logarithme of 8,and to the 
logarithme of 8 add the logarithme of 2, and It 
gives you the logarithme of 16, and the loga- 
rithme of 5 added to the logarithme of 4, gives 


he logarimthe of 20, and the logarithme of 5 
doubled 
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doubled, gives the Logarithme of 25, &c. 

In the next place you are to get the Loga- 
rithmes of 3, 7, 11, 13, 17, 19, 23, 29, 31, 37» 
41) +3, 47» $53» 59» 61, 67,7 i» 73» 79» $94 97» 
oy A help of which all the reſt may be Calcu- 
ated. 


IV. Thefirſt figure of every logarithme, which 
is ſeparated from the reſt by a point or prick is 
very properly called the Index, or Char.&eri- 
ſtick of the logarithme, which ſheweth the Na- 
ture of the Number by it lignified, viz. whether 
it be poſitive, or negative, and if poſitive, of 
what number of places it doth conſiſt, and if ne- 
gative, what place of the Decimal Fraction the 
firſt figure of the number by it ſignified , ſhall 
poſleſs, as in the following Table, 


46768 ' {| 4670134 
466.8 3.670134 
_ 2.670134 
: 46.76 ! © 1.670134 
Nhme of © $4678 24 0.670134 
46768 'E | -1-670134 
.0467 68 —2.670134 
.0046768 —3.670134 


..00046768 4-670 134 


Whereby you may percelve that the loga- 
rithmes of abſolute and defeaive numbers are 
the ſame, only the Characteriſtick of a defeCtive 
number is marked with the note of defection, 
for the logarithme of the Abſolute number 4.6768 
is 4.670134, the Charatteriſtick 4, ſhewing the 
number by it ſignified to conliſt of 5 places , 


a3 i3 already ſaid in the fourth Rule of the ſe- 
Q 3 —_ 
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cord Chapter, and the logarithme of the mixt 
number 46.768 is 1.670134 which 1s the ſame 
with the former, only the Characteriſtick is 1, 
which ſheweth the integral Number by it tiani- 
tied, to conliſt of 2 places, the 1cft being 2 de- 
cimal Fraction. Likewile the logarithme of the 

Decimal .46708 1s - 1.970134, W hich is ſtil the 
lame with the tcrmer, only its Char: OUCR 
being marked with a note of defetion, ſhewer 

it to be the Logarithme of a Decimal: Fraction, 
and beceuſe the Characterittick is —1, it ſheiww- 
eth that the fir!t fgurc of the number by it fig- 
nified cdorh poſicls the firſt pl? ce of the Deci- 
mal; or place of primes : Ag in, the Logarithme 
—4.670t34 is ſtill tte fame, and if you 1ook for 
It in the Table of [.nvgarithms, not regarding 
the Index, you will fin4 1t to be the Log yarithme 
of 46768, but becauie, its Indcx 1s deieftive, [ 
conclude it to be the Lognirhme of a Decimal, 

and becauie the In: LON or Charatteriftick Is —44 
therefore | conclude t2r the grit Figure of the 
number ſignified by it .\ maſt poſſeſs the fourth 
place of the Decimal,'w 'herefore place 3 Cyphers 
before it, 2nd you have.0c046768 for the Deci- 
mal! Fenified by the logarithme -4. $70 134. This 
being well underſtood, the reft will ez%ly be at- 
tained by the follow:ng Directions. 


CHAP 


Chap. 4, 
CHAP. IV. 
Of the Ui of the Table of Lo- 


gArttnmes. 


HE uſe 6fthe Table of Logarithmes is two- 
told, viz. Firſt, To find thereia the loga- 
rithme of any given number , or to find the 
number appraprizted to any ziven logarithme. 
Secondly, 19 retolve diverie necellary pros 
blems in Arithmerick , Geomecry, Trigonome- 
try, Aſtronomy, &c. 

Concerning, the firit of theſe, I ſhall not med- 
dle, becnuſe our Limits will not afford ſufficient 
room to inſert-a Table of Logarirhmes, and the 
Tables already publiſhed by others are ſufficiently 
explained, in that point as Mr. Briggs, Mr.Gunter, 
Dr. Newton,NMr. W:ngate,Mr. Norwood, Mr. Phillaps, 

cc., Every one ſhewing how by their own Tables 

to find the Ilovarithme of any number, or the 
number to any logarithme, therefore I ſhall 
proceed to ſhev! their uſe in Arithmetick, v:z. 
how to Multiply, Divide, acd Extract Roots, G&c, 
| thereby. And Firff, | 


To Maltiply by the Logarithmes, 


In Multiplication by the logarithmes there 
are 3 Caſes, viz. the CharaCteriſlticks of the 1o- 


e2rithmes of the Fators are cither both affhr- 
0 4 mMarlvez 


I [1 
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mative, or both negative ; or elſe they are the 
one afhrmative, and the other negative ? 


I. When they are both Affirmative. 
When the CharaCteriſticks of the logarithmes 
.of the Faftors are both Afﬀirmative, then the 


ſum of thoſe logait hmes is the logarithme of 
the fat or product. 


Examp les. 


Multiply 34 ———— Log. 1.531479 
by 3 ——— p.c4973 


—— mere 


product 3854 —— — log. 2.946452 


Multiply 28.56 ————Log; 1.460296 
by 8.9 ———— log. 0.949390 


——_— ———C I 


Product 2508.54 -—— — log. 2.409686 


Note that if you carry ten to the Charactert- 
ſticks, 1t is affirmative, ' as in the laſt Example. 


IT. When they arc both Negative. 
When the logarithmes of the Factors have 
their Characteriſticks both Negative , or de- 
tective , 'then the ſum of their logarithmes 15 
the logarithme of their product, the ſum of their 
Characteriſticks being alſo negative as in tne 
following Examples. - 


Multply '.024 —— —— Log. —3.602050 
by 02 —— ——log. 2.301030 
Produdt 1.00002 —5-9030g0 


Mul- 


& 
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Multiply 025——-——- log: -2,397940. 

by TO log. -1.623249 
Product 1s .01050- log. —2:021 189- 
Multiply .093 —--— log. -2.968483. 

by I mon log. - —2 -2.763428 


mm—_— —— - 


Product otic is —3.731911 


And here note, that when you carry ten to the 


Characteriſticks it is affirmative, and muſt be aba- 
ted out of their ſum as 1n the two laſt examples. 


III. When they are heterogeneal, viz. the 
one Affirmative, and the other Negative. 


When the CharadCteriſticks of the Fattors 
are the one Negative , and the other Affirma- 
tive, then add their logarithms together, and 
when you come to the CharaCteriſticks , take 


their difference, and place it for the CharaQe- 


riſtick of the Product, making it either Affirma- 
tive or Negative, according to the affedtion of 
that wherein lay the exceſs ; and here note, that 
if you carry any Thing to the CharaCteriſticks, 
it is Affirmative, and muſt be added to the athr- 
mative charaQteriſt. As in the following Examples. 


Multiply 348 ———— log. 2.541579 
by __ .64————log.-1.806 180 


f 
| — —— =} 


Product 222.72 log. 2.347759 


Multiply 343 ———— log. 2.541579 20s: 
by .0064 =——=——log. -3.806180 - 


_ ——— 


hb — 


log. 0.347759 


Product 2.2272 


| 
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Multiply 3.48 —-— log. 0.541579 
' by nr r—_— log. -3.8C6 ' 80 


4 
— — ———— — —————— 


Produt .022273— ——log.-2:347759 


Multiyly 35562—— —— log. 3.551693 
by .oo8 ——-— log.-3.40;03g 


Product 28.496 = ——_ "1:454782 


- — 
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4 


Diviſion by, the Logarithmes. 


.- Fx O ſubtra&the Logarithme of one num- 
--:K_ 'bey out of the logarithme of another, 
s, the ſame-( and -produceth. the ſame effect) 
with Divifon 10 Natural Numbers, the Loga- 
rxithme remaining being the Logarithme of the 
Quotient. "I Fg 


IT. In Diviſion by the Logarithmes there are 
three Caſes; wiz. Firſt, when the Characteri- 
ſticks of the Dividend, and of the Diviſor are 
both Affirmative : Secondly, when they are both 
Negative. © And Thirdly, when they are hetero- 
geneal, viz. the one Affirmative, and the orher 
Negative. Of which in their order. 


[, When 
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I. When they are both Affirmative. 


Lil. When the Characteriſticks of the Divi- 
dend, and of the Diviſor, are both Afirna- 
tive, then 1t you ſubtract the Lozzrithme of rhe 
Diviſor out of the logarithme rhe Dividend, the 
remainder willbe the logarithme of the Quotient. 
Andit you borrow 10 fromthe Charateriſticks, 
itis Afirmarive. 


Examples. 
Divide 468 ————— log. 2.670246 
by - - —— log. 1.079181 


——-r—_ 


Quotient 29 ——-—-log. 1.591065 


Divide 144— — log. 2.158362 
by  16———— log. 1. zag 


— 


Quotient 9 —- -log. 0.954242 


Theſe Examples are fo plain that they need 
no Explanation. | 


Il. When they are both Negative. 


IV. When the Chara@eriſticks of the Divi- 
dend, and of the Diviſor , are both Negative, 
ſubtract the Logarithme of the Divifor from the 
Logarithme of the Dividend, and the Remainder 
is the logarithme of the Quotient, and if. you 
borrow 10, it muſt be paid to the Index of the 


Diyiſfor affirmatively. .. 


Examples. 


A < Je 
* + * ry 
: {1 
ww, * > 
* . " 
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Examples. 
Divide .48 — —— log. -1.681241 


<1) by 12———— lag. -1.079181 
Quotient .4 —— — log. 0.602060 
Divide .036 ———— log. —-2.556303 


(2) by A138 ———— log. -1.255272 


OO ——— 


Quotient .2—— log. —1.301031 


Divide 156 —— —— log. -1.193k25 
(3) Dy . 39g ——— log. -1.591064 


Quotient .4q———— log. 1. 602061 


Divide .o174 ——-— log. -2.232996 
(4) by <9 —— log--1.954242 


————  oo— — 


Quote .o1g — -— log. -2.278754 


.. The firſt and ſecond of the foregoing Exam- 
ples are.calily underſtood, and as for the third 
and fourth, all the difficulty therein is cauſed by 
borrowlng 10at the next figure to the Charatte- 
riſticks, as 1n the third Example, in ſubtratting 
5 out of 1. Now to make good the 10 borrow- 
ed, I pay 1 tothe Charatteriſtick of the Diviſor, 
and becauſe the ſaid 1 is affirmative, and the 
faid Characteriſtick negative, therefore ſub- 
tract it from the Chara@eriſtick of the Divti- 
for, and there remains nothing; wherefore [ 
take (0) out of the Charateriſtick of the Divi- 
gdend, and there remains —1 for the CharaRteri- 


ſtick of tHe Quotient. The ſame is tobe under” 


the ſame Nature. 


A General Obſervation drawn from the third and 
fourth Rules foregoing. 


V. If when the CharaQteriſticks of the Divi- 
dend and Diviſor be Homogeneal, (thatis, both 
affirmative, or both negative) the Charatteri- 
ſtick of the Diviſor is greater than. the Chara- 
&eriftick of the Dividend, then in this caſe ſub- 
traCt the charaCteriſtick of the Dividend out of 
that of the Diviſor, placing the remainder for 
the cHharaCteriſtick of the Quotient, changing 
its ſign, viz. If it be affirmative, make it nega- 
tive, and if it be negative, make it affirmative. 
Remembring the Dire&tions under the laſt Rule 
when you borrow from the Characteriſticks. 


Obſerve the following- Examples. 


Divide 6.4—— —— log. 0.8c6150 
(1) by *' 8&& ——— log. 1-$03090 


— ik 


ht. tt 


Quotient .08'— —— log.—-2.903090 - 


Divide 6.4——-— log. 0.805150 


(2) by 800-———log. 2.903Cg9 
Quotient .003 —> —— log. NYE" 
Divide 6.3 —— — log. 0.735340 

(3) by 178.753 ——-— log. 1.59625t 
Quotient .03 —- -—-log, - 2 992089 


Divide 
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ſtood in the fourth Example, and in all others of 
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Divide .75— —— log. -1.575c61 - 
(4) by .cot5-— —— log-—3-176cgi 


— — 


Quotient 5co —— —- log. 2.693970 


Divide .64——-—— log. - 1.806180 
(5) by .oo3 ———— log. -3.903090 


— — — — 


Quote 8©0—— log. 1.903090 


Divide 16.56 — log. 1.219060 
—_— v.00 -— log. 2.662758 
Quote .0036 —— log. —2.556302 


Wo os ——_— 


III. When they are Hceterogeneal , viz. the 
one Negative, the other Affirmative. 


VI. When the CharaCcteriſticks of the Dividend 
and the Diviſor are Heterogeneal, proceed as in 
the two Firſt caſes, till you come to the chara- 
Qeriſticks, and then inſtead of ſubtracting the 
one CharaCcteriſtick from the other , add them 
together, 1o ſhall their ſum be the charaCteriſtick 
of the Quotient, and it 15 of the tame kind with 
the CharaZtteriſtick ot the Dividend. 

But here note that when you borrow 10 at 
thenext figure to the charaCteriſtick it muſt be 
paid to the charaCteriſtick of the Diviſor affirma- 
tively viz. [f the charaQteriſtick of the Diviſor be 
affirmative, then add 1 to tr for that you bor- 
rowed, and if it be negative, ſubtract 1 from it. 
As in the following Examples. 


Divide 14 — 107. — 7,1 58 362 
IOW 12 ——3= 107. es. ip 


-— — - 


Quote .or2 —— — los, --2. —_y | 
Divide 
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Divide 64-— ——log.. 1.805180. 
(2). by. .o8———— log: 2.903090 


Quote 800—-— log. 2.903090 


Divide .64———— log, -1. 806186 
(3) by 800——— log; 2.993090 


——_—— — __ _ 


Quote .0008 ———— log, --4. 903090 


In the ſecond of the foregoing Examples 1 
borrow 1 (in the place next the charatteriſticks) 
by ſubtracting 9 out of 8, wherefore to make 
it good, I ſubtraft 1 from -2 (the charaCteri- 
ſtick of the Diviſor,) becauſe it is Negative, and 
the remainder which is —-1 Iadd to 1 (the cha- 
raCteriſtick of the Dividend) and their ſum is 2 
for the characteriſtick of the Quotient which is 
Affirmative , becauſe the characteriſtick of the 
Dividend is Affirmative. 

And in the laſt Example, I likewiſe borrow 1 
from the characteriſtick, wherefore tro make it 
good, Iadd 1 to the characteriſtick of the Di- 
viſor, (becauſe it is affirmative) and that makes 
it 3, which added to —1 (the charaQteriſtick of 
the Dividend) makes —4 for the charaQeriſtick 
of the Quotient, which here is negatiye, be- 
cauſe the charatteriſtick of the Dividend is nega- 


tvCc. 


Other Examples for Exerciſe may be ſuch as fol- 


low. 
Divide 648 —— -—- log. 2.911575 
by 36 —— —-Iog. —1.556 03 


om oo 


Quote . 1890 —-—- --- leg. 3 255272 
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F Divide 6.4 —2—— log. 0.806189 
by .o8 ———-log- -2.903090 


FC Is _ 


Quote 8o—-———log. 1.903090 


Divide 68 —— —-log. 1.832505 
by . .08 ———— log. -2.993090 


— 


— 


Quote 850—————log. 2.929419 


CHAP. VL 


To raiſe the Powers of Num- 
bers, viF. to:find the Square, 
Cube, Biquadrate, or _—_ 


red Square, &>c. of any Num- 
ber. Allo to Extra&t the 
Square , Cube , Biquadrate, 
@c. Roots of any Number 
by the Logarithmes. 


[. Y the third SeCtion of the Second Chap- 

ter of this Book it is evident, that if you 
add the Logarithmes of two numbers together, 
the Sum will be the Logarithme of their Pro- 
duct 
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du& ; And by the firſt and fourth Seftions.of the 
gth Chapter of my Decimal Arithmetick, it ap- 


peareth that any number multiplyed by i ſelf, 


produceth its Square, wherefore if you doyble 
(or multiply by 2) the logarithme of any num- 
der, it will produce the logarithme of its Square, 
- which if duly conſidered you will find that to 
Square,. Cube, &c. any number, is nothingelſe 
but to multiply , the Logarithme of the; given 
number by the Index of the Power you would 


raiſe it to, viz. If you would find the Square of 
any number, multiply - the” logarithme thereof 


by 2, ſo ſhall the produdt thereof be the Loga- 
rithme of.its Square ; and if you would find the 
Cube of any number , multiply its logarithme 
by 3, and the produCt thereof will be the Loga- 
rithme of its Cube ; and_if you would find the 
Biquadrate of any number ,' multiply its, Loga- 
rithme by 4, and it will prodice the Loga- 
rithme of. its Biquadrate, &c, AS in the:-follow- 
ing Example. | 


Let it be required to find the Square of 12 
The Logarithine of 12 Is 1.079181 


2 


wn CM 2.158362 


Which being multiplyed by 2, produceth 
2.153362, which ls the Logarithme of 144, v:&- 
the Square of 12. 


Again 


- RR ; ——_— , 4-0. 
F 6 Le” w _ 4s acide = an 
, es nd © \ « G oo 
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Agaih let it be required to find the Square of 
94+ | 5 V4 8H | 


The Logarithme of 94 1s—1,9731278 
T4 


— 


3.9462556 


NH. But if the chard@eriſtick of the Loga- 
rithme be negative. .that is, if'the_ given num- 
ber, whoſe Square , Chbe , Biquadrate , &c. 
you would find be a Decimal FraCttion, obſerve, 
that in multiplying the next figure to the. cha- 
rateriſtick the ten, or tens to be borne, in mind 
are affirmative, and . are to be dedutted. out of 
the Prodntt of the negative characteriſticks. 


Obſerve the ſeveral Examples following 


What 1s the Square of .7 log. -1.845098 
” 2 


I —— 


Facit .49 log. -1.690196 


——_ 


What is the Square of .o9. log. 2.954242 
.09 T , 2 


0. 


Facit .oo$1 log.-3.908484 


What 


——log. 1.079185 
3 


— — 
SS ————_—_—_———— —— 


Facit 1728 for 12*12*12=1728 log. 3.237543 


What 1s the Cube of 12? 


What is the Cube of .05 ? —— log. -2.6989750 
3 


CI EEE” moons v4 


Facit.c00125 for .05x.05x.05=000125 log, —4. 096 910 


What is. the Biquadrate of 9 ?—log, 0.954242 
4- 


——_—_—_—— — ——_—_ -_—__— 


Facit 6561 for 9*g9*9g*9g=6561 log. 3.816968 


What is the Biquadrate of 08? log. -2.903090 
& 


————  ——— 


> —5:612360 


Facit .00904096 for.03x,08x#,08-08 
=.00004.096 whole logarithme is 


What is the fifth Power of 6 ?-—log. 0.77815: 
3 


—— uw 


Facit 7776=6x6x6x6x6 ——-—-log. 3.890755 
The like is to beobſerved of all others. 


To Extratt# the Square , Guye 4 Biquadrate , &C, 
Roots of any given numbers by tye Logarithmes. 


IH. From a due conſideration of the firſt 
Seftion of this Chapter, it may eaſily be perceiv- 
ed, that ff 

To ExtraCt the Cube Root of any number 1s to 


bipart (or divide by 2) its logarithme, fo ſhall 
R 2 | that 
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that biparted logarithme be the logarithme of 
the Square Root deſired. 


Examples. 


Let it be required to Extract the Square Root of 
759 32. 


q. =75832————— on aa 
4 
log. Biparted 2 439926 


— —— 


vV.=275.37 


Let it be required to find the Square Root of 448g. 


— 


log. 3.652149 


y/=67 ———— log. Biparted 1.826074. 


q-—=4489 


In the firſt of theſe Examples the logarithme 
of 75832 1s 4.879852 which being biparted (or 
divided by 2) gives 1.826074 for the logarithme 
of (275.37) the Root required. 

And in the ſecond Example 3.652149 (the lo- 
garithme of (4489) being biparted gives 1.826074 
for the logarithme of (67 ) its Square Root. 

So will the Square Root of $6783 be found to 
be 191.789 fere, and the Square Root of 3866 
will be 62.17717 fere. And the Square Root of 
95 will be found to be 9.7468, &c. 

To Extra& the Cube Root of any number 1s 
to tripart (or divide þy 3) its logarithme, ſo 
ſhall this triparted logarithme be the logarithme 
of the Cube Root required. 


Examples 
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Examples. 


Let it be required to Extraft the Cube Root of 
I 57454 


log. 5.19718r 


The Cube 157464 ——— 


3) ——— 


—log. triparted 1.732393 


o 
— 


a/c 54 


Let it be required to find the Cube Root of 
187237601580329. 


The Cube 18723 7601530329-log. 14.27239308 


9\ cn” wm mmm_—_—_—_ oo 


vc. 47209 — its triparted - log. 4.75746435 


In the firſt of theſe Examples where it is re- 
quired to extract the Cube Root of 157464, its 
logar. is 5.197181 which being diviled by 3, 
hath for its third part .'3:393 which iz the 
logarithme of (54) the Cure Root of 157404, 
which was required. And the tame 1s to be ob- 
ſerved in finding the Cube Root of 1872370601 5 
$0329 by the Logarithmes ; or it any other po- 
ſitive number whatſoever as you may ie by the 


following Examples. 


-S—ijts log. 0.903090 
3) 
VC, =2 ———— it log. 0.3039 


The Cube=3 


— - 


The Cube 125 ——— its log. 2.096910 


bÞ — 


VC. nS  —— —_—-Its log. 0.698979 


R 2 The 
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The Cube 15.625 —- its log. 1.193820 


_— M-_ 


CE=2E-5 —— Its log. 0.397940 


To extract the Biquadrate Root of any given 
number, do thus, viz. Take 
To extratt the Bi- its logarithme, and divide 
guadrat Root of any It by 4410 ſhall the fourth part 
Number. thereof be the logarithme of 
the diquad. Root required, as 

in the following Example. | 


Let it be required to Extract the Biquadratc 
Root of 256. 


Biquadrat number given 256-1ts log. 2.408239 


4 etRe—poy +” —mo——o__ 2 


Its v.biquad.—4 —--— its log. 0.602059 


Here the log. of the given biquadrat number, 
Viz. 2561S 2-405239 which being divided by 4, 
giveth 0.602059 for the logarthme of (4) the 
b1quadrat Root required. 

In like manner it you would extract the Root 
or the fitth Power of any number given, Divide 
its logarithme by 5, ſo ſhall the Quotient be the 
bog.trithme of its Root. And if you would find the 
Root from the ſixth power of any Number, dt- 
vide Its {ogarithme by 6 , and the Quote 1s the 
logaruhme of the Root delired, Cc. 


IV. But here you are to obſerve in Extracting 
the Square, Cube, Biqua- 

To extratt the Square, drat, or any other Root 
Cube, &c. Roots of ne= ofa negative number, 0r 
Fatrve rumbers by the decimal by the logarithmes, 
 Logarithmes, that if youcannot evenly 
2 * divide 


( 


Chap. 6. 


divide the Index or CharaQterifſtick of the loga” 
rithme without any rem2inder, then add to' th© 
laid CharaQeriſtick fo many units till it may b© 


divided without any remainder, and place the 


Quotient for a gew Char atteriftick, (belon zIng to 
the Root ;) Then look how many units you lent 
to the Charatteriſtick, and eſteem them fo many 
tens to be prefixed to the logarithmerical ftoure 
immediately following the Charateriftick, then 
proceed to finiſh the work, ſo ſhall this new !o- 


garithme be the logarithme of the Root required, 


which will alſo be negative. 


Examples follow. 


What is the Square Root of :144 

its log. —1.158362 
2) 

Its 4/q.=-37947 ——lts log. biparted -1.579181 


Square glven=.144- 


—— 


What is the Square Root of .00324 


log. CORP 565 
2 
Its /q.=.05621 ———log. biparted. —-2.7 55272 


Square gliven= .00324— 


—— 


What is the Cube Root of .000512 


Cube given = .000512——iIts log. Tet 
3 

Its /c =.05-—-=Its log. triparted —2.993089 

[n the firſt of theſe Examples, wheregt 1s re- 

quired to ExtraCt the Square Root of 144, its 

logar. is —1+15 $8362, which (according to the 


third Rule) I ſhould bipart, (or divide by 2 


— 


* F 
R 4 And 


a 
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And becauſe its negative Charalteriſtick (=1) can- 
not be evenly divided by 2, I increaſe it by an 
unit, andit makes 2, then will the Quote - —I 
for the Index of the log. of the Roor, then do 1 
proceed to the next Figure, to the Charatter;- 
ſtick which is 1, and becauſe I added 1 to the 
Charatteriſtick., therefore 1 increaſe the next Fi- 
gre by adding 10 to it. (or prefixing 1 before 
it) and then is it 1 1, &c. $01 find the logarithoe 
of the Roor to be —1.5755272, viz. 37947 

And in the third Example, where 1 it is requi- 
red to find the Cube Root of .oc05 12, the Index 
of its logarithme 1s — 4, which cannot be evenly 
divided by 3, therefore add 2 toit to make 1t 
6, and the Quotient is —-2 for the Index of the 
loagaruthine of the Root, thas becauſe | added 2 to 
the Index —4, therefore I increaſe the next Figure 
to 1t with 2 tens, making It 27, &c. So 1s the 


Cube Root required found to be os. 


| 
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| Obſerve the like in extrafting of any other Roots : 
—_— » You may make uſe of the following 
Table. £6 


A B 

—1 -2|\ -1 

— 3; 2 

- SEE 

—_ 7 me. —4& 

— 9 —10| -5 

r—_ I —-=2 —3J] —I 

= 3 4 Y yz 
-/7.—8 £7 Me 
—-I-2-—-3 -4|] -I 

+ | Uh —6 —-7 —8] -2 


PE |S 5 OT 
5 2.425 —IO| -2 
EST. —4 —-5 —-6]|=k 


-7—-8 -9—10-1TI -12] -2 


nd. eee. ee i er ee neny 


5O . 40.30.20 .,10. © 


CL —— — —— ——_—— ﬀ ——— ewe on on 


The Uſe of the foregoing Table. 


In the foregoing Table the Figures 2.3.4.5.6 
placed on the left hand, are the Indices of Po- 
wers, whoſe Roots are required to be extraCted, 
or they are Diviſors by which to divide the /o- 
garithme of any given power, in order to find 
out its Root : As the number 2 (which 1s the 
uppermoſt) is the Diviſor tor finding the /oga- 
rithme of the Square Root of any number : And 
3 the Diviſor for the Cube; and 4 for the Bi- 
quadrat,c#c, The Figures placed between the per- _ 

| pendicular 
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pendicular line, and the ſeveral lines of con- 
neftion, and under A are the Charattersſtichs of 
the logarithmes of Negative or Decimal Num- 
bers, whoſe Roots are required to be extratted ; 
And the Figures placed on the right hand of the 
perpendicular line under B, are the Charatter:- 
flicks of the Logarithme of the ſeveral Reors: And 
the numbers at the bottom of the Table, viz. 
50,40, 30, Cc. are the numbers to be added, 


or rather prefixed to the firſt F:72are of the loga- 
rethme next the Charatteriſtich wi.ylke Negative In- 
dex i3 found 1n the ſame ſeries or Collum evcn 
with the Diviſor, &c. 


Example. 


Let it be required to extract the Cube Root of 
405224. 


The Logarithme of the given Number is 
—1.607695 + 

And the Divifor whereby to extract the Cube 
Root is 3, whichl1 find in the foregoing Table on 
the left hand ; then on the right hand of its 


line of connectzon, I] find the Charatteriſtick of | 


the Logarithme —1.6076951 which 1s -1, andjuſt 
againſt it on the right hand under B I find -1 
for the Charatteri/iick of the Logarithme of the 
Root, and 1n- the bottom line under the ſaid —1, 
in the ſame ſeries, I find 20 which is to be pre- 
fixed to the Figare in the” Logarithme next the 
Charatteriſtic:, &c. and having finiſhed Diviſion, 
. Ihnd the Logarithme of its Root to be —1.869 2317 
which is .74. 

SO if the Logarithme —-6.41$426 were to be 


divided by 4, Firſt find the Diviſor 4 on = 
cf© 


\ 
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left hand of the Table, and find the Charatteriſtich. 


—6, behind its line of connection juſt againſt 
which on the right hand of the perpendicular 
line you have —2 for the Index or Charalters- 
ſtick of the Quotient ; and at the bottom, juſt 
underneath —6 you have 20, which being added 
to (4) the firſt figure of the Dividend next the 
Charadcteriſiick makes it 24, in which the Diviſor 
3 is contained 6 times, Cc. See the work. 


Biquad. propoſed .00c0026207-lbg. -6.418426 


The y (4) = 040235 ———— log. —2,604606 


CHAP. YVik 
Of the Ule of Log. in Com- 


ParatlVe Arithmetick. 


PROP. Il. 


Having three Numbers 7iven, to find 4 
fourth proportional. 


His is nothing elſe but the work of the 
& Rule of 3, and it may be thus performed, 


VIA . 
| Add 
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Add the Logarithme of the ſecond and third 
Numbers together, and from their ſum ſubtra&t 
the Logarithme of the firſt, ſo ſhall the remainder - 
be the Logarithme of the fourth, as in the fol- 
Jowing Example. 

The 3 given numbers are 3, 24, and 108 unto 
Which it 1s required to find a fourth propor- 


tlonal. 
EL 04 7: + 836g 


The Operation by the Logarithmes. 


AS3——lts log. ——— ——0.477121 


So 105 its rr—_— dee: 396d 


—c cc — 


The ſam of the 2 laſt Zog. 1s 3.413635 
From which if you ſubtra& the 
t93. of the firſt,the remainder oy; a6 cat Ad 
Which is the Logarithme of 864. the fourth pro- 
portional required. 

The former work may. be ſomewhat ſhortned, 
2f in ſtead of the Log. of the firſt you take 1ts 
Complement Arithmetical ( which 1s nothing 
elie but to ſet down what every Figzre wants of 
9, till you come to that next the right hand, and 
then ſet down what it wants of 10) and then 
add them all 3 together, and cancel the firſt F:- 
gxre of the ſum on the lef: hand, and then will 
the ſum be the Zoz. of the Anſwer, as will ap- 
pear by working the foregoing Examples. 


AS 
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As 3 Comple. Arith. of its log.-9.522859, i 
Is to 24 —— 11S log. —-1.380211 add bi 
So is 108—its log. 2.03340 1 
12.9365 14 | | 


PROP. II. 


To $64—-its log,—— 


Between two Numbers given to find 4 
mean proportional. 


When the Logarizhmes of the numbers pro- 
pounded are homogeneal , viz. both Afﬀirma- 
tive, or both Negative, add them together, 
then bipart that Zogarithmetical ſum, ſo have you 
the Logarithme of the mean proportional re- [ 
quired, which logarithme ſo found is of the fame ''# 
kind with the Logarithmes of the number given. 


Let it be required to find a mean proportional 
between t3 and 6. 


138 ——— log. 1.25527 
6 log. 0.77815 


g— — — _— 


2) 2.02342 
10.392 log. 1.01171 | 'F 
In this Example the Zogrithme of 13, and l | 
6 being added together make 2.02342 which 1s fl 
the Logarithme of 193, and that Logarithme be- . uy: 
ing divided by 2 (which is the fame with .ex- i 


trafting the Square Root of irs lignihcant Row 
cr 
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ber, as in the third Rule of the Sixth Chapter) 


the Quotient is 2.02342, the Logarithme of 


10.392 Which is the mean proportional requi- 
red. 


Example 2. 


Let it be required to find a mean proportional 
between .018 and. 006, 


018 its log. —2.25927 
006 its log, ———— -3.77815 


—_—— — m_—_—— 


2) —4-03342 


A——___— ——— 


—2.01671 


010392 log, —— 


V. But when the CharaGeriſticks of the Logas 
rithmes of the given Numbers be heterogeneal, 
viz. the one Affirmative, and the other Nega- 
tive; add the Logarithmes together as before, 
till you come to the Charatterifticks, then ſub- 
trat the leſſer Charateriſtick out of the greater, 
(according to the third Rule of the "ad, Chap- 
ter,) which being done, . bipart. the Logarith- 
metical produQtion, ſo ſhall the Quote be the 
Loegarithme of the mean proportional required, 
which will always be of the ſame kind with that 
Logarithme of the given Numbers, whoſe Index 
1s greateſt, as in the following Examples. - 


4 


E xample. 
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5 =. Prey - 


Example 1. 


What 1s the mean proportional between 36 


and ..5? Facit 4.2427. 
Here the Zog. of 3% Tj, F 17-556302 : 
g L ol 1-2 | | 
Their ſum 1s 2) 1.25527 


which being divided by 2, gives Ot 7 Dt BE. 
the. Log. of the me. prop. whichp 1.627636 
is the Log. of 4.2427. 


Example 2. 


_ What is the mean proportional between 13 
and .75 ? Facit 3. 


4 I 1.079181 
The Log. ofy . $is {+ 


Their ſum is 2) 0.954242 
which being divided by 2 
gives the Log. of 3 the mean 90.477 12 
proportional required. 


lac O24: 2663-4 
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PROP. IL. 


Between 2. Numbers given, to find two 
mean Proportionals. 


Whether the Nambers given be Homogeneal, 
or Heterogeneal, ſubtra&t the Logarithme of the 
leſſer extream from the Logarithme of the grea- 
ter extream, then take -| of the difference of the 
faid L:garithmes, and addit to the Logarithme of 
the leſſer extream, fo will the ſum be the Lo- 
garithme of the leſſer mean ; then add the ſame 
Difference to the ſaid Logarithme of the leſſer 

' mean, and the ſum will be the Logarithme of the 
greater mean ; ſtill obſerving the Rules delive- 
red in the fourth and fith Chapters of this book; 
in adding and ſubtracting of Logarithmes. 


Examples. 


Ex. 1. Let it be required to find. 2 mean 
proportionals between 144. and 12 7 


| 1447 +5 2.158362 
The: Log. of ol, is3 0019s 


The Difference —— 3) 1 07918 


— 


; of the Differ. 0.359727 


O——— CC  ————— -— _— 


Leſſer mean 27.473 lg- 1.438908 


—  ————— ———— 


Greater mean 62,899/09. 1,798635 


—  _—— 


Example. 
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Example. 2. Let it: be required to find 2 mean | 
ds GOT: DELWeen 75 and .o5 ? W 


245 


| | ; E z 
The , og. ofs 7 wp "is 3 2698990 ka 


WRC 4T £0 


_ 


vo 
The Difference— 3) 1.176091 | | 


9 | > RE—p—_— > ———_— 


4 part of the Diff. is' 0.992030 


1 — — 


Leſſer mean is 12331=—log. —-1.091000 
Greater mean is .30411=log. —1.483030 : 


Exanple. 3. Let it be required.to find 2 mean 
proPortionals, between 125 and '.b5 ?© 


__— > , & 2.096910 
The Log. N2::0 _ Is "Dn 693970 


—— 


- Their Difference —— 3) 3397940 


? 


iF3 of their Differ ——= 1.132646 


no "— 


The leſſer mean Is 67860 log. —1, $31616- L 


—_————_ 


The greater m mean is 9 ,2101 log, 1.964262 


PROP. IV. 


Tires Numbers given to find , 4 fourth i in a Du- 
Phicate Proportior. 


| Take the Logarithmes of the two Numbers 
which have one and the ſame Denomination, = : 
S yD- 
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ſabtraCtthe leſſer Logarithme front the greater, 
and double the remainder, (that is multiply it 
by 2.) Then if the firſt number be leſs than the 
ſecond, add the ſaid. doubled difference. to the 
Logarithme of the other Number, ſo will the 
ſum be the Logarithme of the fourth number, 
or number required, as-in- Example. . 

The ſuperficial content of a Circle whoſe Dia- 
meter is 14 Inches is 154 Square inches; I'demand 
. the Content of another Circle, whoſe Diameter 
is 25 Inches? Facit. 491.07 ſquare Inches: See 
the operation. | 


Diam. 14 Inches its by. 1.146128 
Diam. 25 Inches its log. ———1.397940 
The Difference of the ly. - 0. 251812 
2 


Their Difference doubled — —0.503624, 
The given content its log. ——2.187521 


_ —_—_ 


| The Cont. required 491. 07 log. 2.691 145 


But if the firſt number be oreater than the 
ſecond,; then inſtead of adding the doubled dif- 


ference to the other number, ſubtrat& it there- 
from, fo ſhall the remginder be the Logarithme 
_ of the number required , as in the following 
Example. 

There is a Circle whoſe Diameter is 28 In- 
ches, and its ſuperficial Content is 616 Square 
Inches, I demand what is the Superficial ,Con- 
tent of another Circle, whoſe Diameter is 25 
Inches? Facit 491.07 Square Inches, as in' the 
former Example. | 


Diameter 
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Diameter 28 Inches its log.——— 1.447158 
Diameter 25 Inches its log. 1.397940 


The Difterence of the lg.———0.049218 
2 


R———_ 


The Difference doubled —— 0.098436 
The given Content 616, its log. 2.789581 


————— M— o—— 


Content required 491.07, its /og. 2.691145 
PROP. V. 
Having 3 Numbers gruen to find a fourth 


in a 1riplicate *Proportion. 


Triple the Difference of the Logarithmes of 
the two given Terms, which have the ſame 
Denomination. Then if the firſt Term be leſs 
than the ſecond , add the ſaid Triple Dif- 


ference to the Logarithme of the other Term, 


ſo ſhall the ſum be the Logarithme of the fourth 
Term required, as in the following Example. 
There 1s a Bullet whoſe Diameter is 4 In- 
| ches, and its weight is 94. 1 demand' what 
weight a Buller of the ſame metal will be, 
whoſe Diameter is 8 Inches? Facit 72 4. view 


the following work. 


S 2 Diameter 
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Diameter 4 Inches 
--» Diameter 8 Inches 


> log. —= 0:602060 
log;—— 0.903090 


—— K—_ 


-* The Difterence of the /ogar. —— 0.301030 
3 


——— 


__The Difference Tripled 1s 0.903090 
The given weight 9/.-> —-lg.— 0.954243 


The weight required is 72 /.—log. 1.557333 


But if the firſt term be greater than the ſecond, 
then ſubtract the ſaid tripled Difference from 
the logarithme of the other Term, ſo ſhall the 
remainder be the Logartthme of the fourth 
number required. As in Example. 

There 15 a Bullet whoſe Diameter is 8 Inches, 
and its weight 1s 72 pounds, I demand the weight 
of another Bullet of the ſame Mettal , whoſe 
Diameter 1s 4 Inches ? Facit 9 /. See the opera- 
tion, it being the converſe of the former. 


"Diameter 8 Inches, its log. © 903090 
Diameter 4 Inches, its log. 0.602060 
The Difference of the lop. is 0.301030 
The differerce Tripled is-— - 0.603090 


The given welght 72, Its log, —— 1.857333 


Er rent immp__—_ — 


The weight required 9 /. its loo. 0.95443 


CHAF 


Chap. 8, 


one of the ſix Caſes following, viz. | 
9 2 I. To 


CHAP VIE 
Ot Anatociflme, or Compound 


Intereſt, where 1s ſhewed 
how by the Logarithmes to 
anſwer all Queſtions concer- 
ning the Increaſe, or preſent 
worth of any dum of Mo- 
ney or Annuity, for any 
Term of Years, or at any 
Rate of Intereſt. According 
to the ſix Fundamental The- 
orems invented and laid 
down by Mr. Ozghired in 
his Treatiſe De Anatociſmo ſs- 
ve Uſura Compoſita, annexed 
to his Clavis Mathematice. 


I. Hen any Queſtion in Compound In- 
VV tereſt 1s propoſed, it willfall under 


249 
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1, To find the Increaſe or Amount of any 
ſum of money put out at Compound Intereſt for 
any number of years, and at any Rate of Intereſt 
propounded. 

2. To find the preſent worth of any ſum of 
money due at the end of any number of years to 
come, Rebate being allowed at any Rate of Com- 
pond Intereſt. 

3. To find the Increaſe, or amount of an An- 
nuity being forborne for any number of years, 
at any Rate of Compound Intereſt. 

4. To find what Annuity any Sum of Money 
due at the end of any Term of years to come, 
will purchaſe at any Rate per Cerr. 

5. Tofind the preſent worth of any Annuity 
to continue any number of years, allowing Re- 
bate at any Rate per Cert. 

6. To find what Annuity any Sum of Money 
will purchaſe for any number oi years, and at 
any Rate of Intereſt propoſed. 


IT. When any Queſtion in Compound Intereſt 
15 Propounded, find out the Intereſt of 1/. and 
let 1 /. with its intereſt be the Rate of Intereſt 
implyed in the Queſtion, as ifany Queſtion were 
propoſed at 8 per Cezz. the Int. of 1 /, for a year 
15.08, and the rate of Intereſt is 1.08, if at 6 
per Cent. the Rate is 1.06, &c. of which find out 
the Logarithme. | 


II. Whenin any Annuity or Debt the pay- 
ments be halt Yearly, Quarterly , or Monethly, 
&c. you are to divide the Logarithme of the 
faic Rate by 2; 4, or 12,&c. ſo ſhall that Quo- 
tient be the Logarithme of the Rate, as ſuppoſe 
any Queſtion were propounded at 8 per —— 
| | WE TE oY __ ate 
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Rate of Intereſt here implyed is 1.08 , for 
160: WE :- +2 hab 


Which fſaid Rate is for yearly payments, the 
Logarithme whereof is 0.0374204 , but if the 
payments are to be half yearly, then if you di- 
vide the ſaid Lagarithme by 2, it will give you 
0.0187102z for the Logarithme of the Rate, and 
if the payments be Quarterly, divide the ſaid 
Logarithme of 1.08 by 4, and it will give you 
0.0093551 for the Log. ofthe Rate, and if the 
payments be monethly, then if you divide the 
{aid Log. of 1.08 by 12, it will give you 
0.0031183 for the Log. of the Rate, &c. and 
this is generally the firſt thing to be obſerved in 
every Queſtion, as you will find by the follows 
ing Examples. | 


CASE I. 


To find the Increafe' or Amount of any Sum 
of Money put out at Compound Intereſt for any 
Term of years, and at any Rate of Intereſt pro- 
pounded. 

Oueſt. 1. If 5ol.—165s. be put out at 8 per 
Cent. Compound Intereſt for 7 years, I demand 
how much will then be due to the Creditor ? 


Facit 87 1,—01 s. —02 jd. 


IV. Multiply the Logarithme of the Rate by 
the number of years, and the produ& will give 
you the Logarithme of the Amount of 1. for 
the propoſed Time, to which if you add the Log. 
of the Sum propounded, the ſum will be the log. 
of the Anſwer. 5 4 The 
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The operation by the Logarithmes. 


The log. of 1.08 the Rate prap. 0.03342 37 
The numb. of years propounded. 7 


m— 


The log. of the Increaſe of Il, 
for 7 years. = © $6.2339659 


t dd 
The log. of (50. BL the ſum n 
propoſed. ——— ul $1.705863% 


— __ OOO CO 


6 
TIRING: of (87.061) the. an- tn. 0398296 


which1s 871: DF 8,-oh 4 4. fere. 


Oueſt. 2. What is the amount of 76 1.—o4 5s. 
for 3, years at 6 per Cent? FaCitg7 L. —-175.=0 1d. 


The operation by the Logarithmes. 


The log. of (1.c8) the fo 
Rate per Annum. 


= $0.0334237 


4) 
which divided by 4, gives the 


log. of the Quarterly Rate. c 0.0083559 
13 


0.0250677 
083559 


I — — 


—  _—_—Y 


which multiplyed by 13 the 


Quarters 11 3 years gives the 0.1036267 
log. of the 1:creaſe of » |. 


the og. of (76.2) tne given ſum 1.8819547 


— -  —_— 


1c Log. of (97.854) the Anſw. 1.9905814 
Queſt. 
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Queſt. 3. If 5ol. be put forth at Intereſt for Fa 
20 years at 6 | per Cent. I demand how much it & 
will be increaſed to at the end of the faid time. "Ft 
Facit 168 {.—o1 5.—10 d.n Ws 

The rate of Intereſt here propoſed is 6 *=6.25 AT 
per Gemt. therefore to find out the Rate of 1 [. [-- 
for a-year, ſay by the Rule of proportion. [f 13 

L. l. l. [ [4-7 


l00 : 106.25 :: I : 1.0625 


So that the-Rate of Intereſt implyed in the 
Queſtion fit for Calculation by the Log, is 1.0625 


according to the ſecond Rule of this Chapter, 
behold 


The Operation. 


| Thelog. of (1.9625) the given? , 

Rate nf EO nrSS e 0.026328g | 
The number of years propound. 20 
The log. of the amount 1 /. in 

20 _ "Ry £ 0.5265780 Ip | 
The log. of (50) the ſum pro- 

poled. ——— _ £ 1.6989700 


—  — 


—2.2255480 ' 


The log. of 168.090 


Which is 168 /.—o1 s.—10. very near, and ſo * 
much will 50/7. be increaſed toin 20 years at 
61.—y5 s. per Cent. 


, RT 2 _—_ 
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CASE- 2. 


To find the preſent worth of any ſum of money due 


at the end of any number of years tocome, Rebate 
. being allowed at any Rate of Compound Intereſt. 


V. When it is required to find the preſent 
worth of any ſum of Money, firſt find the amount 
of 1 1. for the propoſed time, and at the Rate of 
Intereſt propounded, then find the Logarithme 
of the ſum propoſed to be Rebated , and from 
tt ſabtraf&t the Logarithme of the amount of 1 1. 
(found as before) and the remainder will be the 
Logarithme of the preſent worth of the ſum 
propoſed. As in the following Example. 

Queſt. 4. What is 30/. that is due 7 years 
hence worth to be paid preſently, allowing Re- 
bate at 8 per Cent? Facit 174. —105.—o1 id. as 
you may perceive by 


The Operation by the Logarithmes, 


Thelog. of (1.03) the propoſed Rate-0.033424 
The time propoſed 


—— CC— 


Pet ef 
' The log.of the amount of 11. for 7 years 0.233968 
The log. of 30 ——————47711 


—— — 
(— 


- Thelog.of(17.506) the Anſwer-——1.243153 


which is 17 {.—10s.—01- d. and fo muchis the 
preſent worth of 30/. due 7 years hence. 


Queſt. 5. 
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Ougſt. 5. What 1s the preſent worth of 120 L 
due 2 years hence, allowing Rebate at 6per Cent ? 
Facit 105. --15s.—11 d. | 


The Operation by the Logarithmes. 


The log. of (1.06) the propoſed Rate—e.025 306 
The time propoſed mmm em 5 


mm r— 
_— —{{ 


The log.of the amount of 17. for 2 years. 0.050612 
The log of 120 ——__ 


— wp uu 


# 
The log. of (106,79) the Anſwer.—2.028569 


which is 106 {.—15 s.--113 4. and ſo much is the 
preſent worth of 1201. dye 2 years hence. 


CASE 3. 


To find the Increaſe, or Amount of an Annity , be- 


ing forborne any number of years, at any Rate of 
Compound Intereſt. 


VI. For Reſolving Queſtions concerning the 
forbearance of Annuities, you are (by the fourth 
Rule) firſt to find out the Amount of 1 !. for the 
Time, and at theRate of Intereſt propounded. 

Secondly, Find out the Logarithme of the ſaid 
amount made leis by 1, and alſo the log. of the 
Rate made leſs by 1, and ſubtra@ rhe. lat- 
ter from the former, ſo ſhall the remainder be the 
log. of the Amount of 1/. Annuity for the 
term of years propounded, to which if you add 
the Logarichme of the propoſed Annuity, the 
ſum will be the Logarithme- of the Amount, or 
Increaſe of the ſaid Annuity. As in the follow- 


ing Example. 


>, *%..'% V+ F . OP 4 » 
& # kr Mn C3 wh 
#. 


Lueſt. 


% &.-4 # k bl 
" os wy. nem —piyy Þ f i,” x 
RA md 


. wg 4 et 
OO Boas, Aa S2_ . 
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Oweſt. 6. What will be the Amount, or In- 
creale of 48/.— 165. per an. for 7 years, Com- 
pound Intereſt being Computed ar 8 per Cent. 
Facit 435 /.— 08.5. — ©5 ! d. fere. See 


'The Operation by the Logarithmes. 


Thelog.of (1.08)the given rate is 0.033 424. 
The time propounded. — - —— 7 © muſe, 
The log.of (1.7138) the amount zo 223068. 


_ ef 1]. for 7 fears.—— —— 


1.7138—1=.7138 its log. -1.853577 
1.05—1=.08 its log. — 4.903090 $ ſubt. 


is the increaſe of 1/7. annui- 

ty I———— 
The iog. of (48.8) the Annui- ( 

Ly _- | - {1.688419 
The.log.of (4 35.4.22)the amount 

of the propoſed Annuity —— 2.538906 


"The difference of the log which | 
Fog5og87 R 
A 


— 


"which is 4351.—-8s.-5!d. very 'near , and fo 
much will be the lncreaſe of an Annuity of 48 /. 
I6 5. in 7 years at 8 per Cent. Compound Intereſt. 

Qzeſt. 7. There is an Annuity of 50 /. for- 
borne to the end of 10 years, I demand how 
much 1s then due,: Compound Intereſt being com- 


will find by 


pated at 6 : per Cent? Facit 666 /.—16 s, as you | 


SEE A es i tn 
— .. by = 
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The Operation by the Logarithmes. 
The log. of (1. 0625) the Rate 0.026329 3 oy 
The term of years ——— —— ? © mule 


— —_ —— 
_ 


The log. of (1.3335) the a- W 
mount of 1. for1o years. $0.26 632590 

1.8335--1=--8335 its log. —r1. 9209956 2, _ 

1.0625—1=.0625 its log. —2. 7958800 Fo 


The log. of the amount of 1 /. __—_” 


annuity for .10 years. — ph y 
The log. of 50 Jthe - , £5 
The log. of (656, 80) the a op | % 

mount of the annuity ny 82399561 y 

poſed.— ——— _ 


which 15 6661. — 16s. and fo muck will be due 
at the end of the ſaid time. 


CASE 4+ 


To find what Annuity any ſum due at any time to come 
will purchaſe to continue for any Tame, and at any k 
Rate of Intereſt propoſed. / 


VII. The Operation in this Caſe is the ſame 
in every reſpect with that in the former Caſe, iis 
only whereas in the laſt caſe you ſubtrated the F 
log. of the rate leſs 3 from the log. of the in- |! 
creaſe of 1 1. leſs 1, ſo in this you muſt ſubtract ( 
the log. of the increaſe of 1 /. leſs 1, from the | 
log. of the rate leſs 1, as in the following Ex- _ 


ample. 


A O-«/t, 
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Queft. 8. There is 705 1. due at the end of 7 
years to come, I demand what Annuity to con- 
rinue 7 years , the ſame will purchaſe, Com- 
pound Intereſt being allowed at 8 per Cem? 
Facit 79.015l.=791.-00 5s. as you may find if 
you obſerve 


The Operation by the Logarithmes. 


The log. of (1.08)the propoſed 
Rate rd $ 0-03 3424 Soul: 
The propoſed Time— _ - 


— 


The log. of the increaſe of 1 /. zo 253068 


for 7 years 1.738 —-—— 


1.08—-1=.08 Its log. —2.903090 
1.7138—1=.71381tslog. 1.853577 $ube. 


. 


Thelog. of the value of 1/1. - —1.0505 13 


The log. of (705) the purchaſe 
INONCY. ——— $2.848 I3g 


— _ __— OO 


Thelog.of the purchaſe(79.015) 1.898702 

which is 79/.—00 5.-04 d. fere. 

| Queſtions of this Nature may be ſolved at two 
Operations by the ſecond and ſixth Caſes ; Firſt, 

by the Rule in the ſecond Caſe find the preſent 

worth of the ſum propounded, then by the ſixth, 

{nd what.Annuity ſucha ſum will purchaſe. 


CASE 5. 


To find the preſent worth of an Annuity to continue any 
Term of years , howſoever payable, viz. either 
yearly, half, yearly or Q uarterly, Rebate being al- 
lowed at any rate per Cent. 


VII. Find out the Logarithme of the Rate, 


and multiply it by the number of Years or Quar- 
ricrs, 


OE RY CIOSIES 
— - -& 


_ agen » $4 on yl 
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ters, according as the Annuity is payable, and Y 
that will produce the Logarithme of the increaſe . 
of 1 /. for the propoſed time, to which add the 
Log. of the Rate made leſs by 1, and ſubtra&t thar 
ſum from the Log.of the increaſe of 1 /. made leſ 
by 1, ſo ſhall the remainder be the Log, of the pre 
ſentworth of 11. annuity for the time propoſed ro 
which add the logarithme of the propoſed Annui- 
ty, and the ſum will be the Logarithme of the pre- 
ſent worth of the given Annuity. As in Example. 

Queſt. 9. What is the preſent: worth of an 
Annnity of 30/7. payable by yearly payments, 
and to continue 3o years,. allowing Rebate after 
the Rate of 8 per Cent. per Annum ? 

Facit 337 4.-14 5.-09 : d.' as-appearsin 


The Operation by the Logarithmes. J 


The log.of (1.08)thepropoſ. rate 0:03 3424 2 mu. 
The term of years 30 c 


| —————_ 


The log. of (10.0631.) the in- - 
creaſe of 1/. for 3o years. — S 22? 720 bad 
The /og. of (.05) the rate leſs 1 —2:903090 


—_ —— 


—1.905810 ſubt. ; 
The log. of 10.063—=1=9.063 0.957272 L 


—y 


The log. of the preſent worth 
of NH pecne”.” ---odke 1.051462 
The og. of (30) the propoſed iT 477131 
Annuity. _ ——S 
The bs. of (337-74 )the preſent 
worth of the propoſed An- e2.52 8593 
nuity. —_— ( 
which 1s 337 IL ——1+s— 09 id. 


add 


w_ 0 out gl 
; © MEL bats, - 


CASE 
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To fird out what Annuity to continue any term of years avy given * 
of Monty will purchaſe at any Rate of Compound latereft ; / 


IX. When you, would know what Annuity any; given ſum 
will purchaſe, firſt (as in the foregoing Rules) find our the 
Logarirhme of the Rate, which multiply by the propoſed time, 
fo will 803 wage be the Logarithme of the increaſe of 1 . 
to which add the Log. of the rare madeleſs by i, and from'that 
ſum ſubtra& the Log. of the ſaid increaſeof 1 1. made lefs by r, 
ſo will the remainder be the Log. of what 1 /. will purchaſe 
for the propoſed Time, to whith if you add thelop. of the gi- 
ven purcha\ money, the tum will bethe Log. ofthe Annuity 
that the given ſam will purchaſe. As in Example. . 

Nueſt. 10. What Annuity tocontinue. 9. years, and-payable 
by Quarterly paymen*s will 246 /. purchaſe. Allowing Rebate 


- 


at 8 per Cent? Facit 12.297 /. 


The Operation by the Logarithmes. 
Thelop. of 1.08 the given Rate per Ar. ——— 0.033424 


F 4 
which divided by 4 gives the log. of 7 
(1.0194) the Rate per Quarter. —— — 
The Quarters in 7 years. _ 


The log. of rhe Increaſe of 11. for 28 
Quarters, "R. 1.7 138 ————— F add - 
| 


1.0194—1==.0194 Its log. —2.287801 


c 0.233968 


— 


| © 2 £- = —2.521969- Font 
1.7138—1=.7138 its log. —1.853577 fubtr. 


The log. of the purchaſe of 1/1. — 2.668192 add 
The log. of the propoſed Sum 264 2.421604 5 


% 


The log. of ( 12.297 ) the Anmuity 
ahich the {aid ſum will purchaſe... : ho09796 mn 


which is 12 {.—05 5-11} d. 


More variety of Queſtions might be ſtated; but 
theſe to the Ingenious are ſufficient. | 
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| CHAP. I 


Tin A ncaa ig Yo owdt..- 7 Y 


Concerning the conſtruction of 
 Coflick Powers, and the way 
of expreſling them by Let- 
ters, together with the f1g- 
| mification of all ſuch Chara- 
| Rers or Marks as are uſed in 
| the enſuing T reatile. 


© VSHE Analytical Art generally called 
. Algebra, is that by which, when a 
Problem, or hard Queſtion is pro- 


pounded, we aſlyme the Quantity 
T3: Or 
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or Number ſought, as if it were really known ;. 
and, with this aſſumed Quantity, and the Quan- 
tity or Quantities given, we proceed by unde- 
niable Conſequences, until the Quantity firſt aſ- 
ſumed is found tobe equal to ſome quantity or 
quantities really known, and is therefore it ſelf 


alſo known. | 


I. Algebra is either Numeral, or Literal. 


HI. Numeral Algebra is ſo called, becauſe all - 
_thegiven Quantities in any Queſtion are expreſ- 


ſed by Natural Nymbers, and the number or 
quantity ſought 1s ſolely repreſented by ſome 
_ or CharaCter taken at the pleaſure of the 
Artiſt. 


IV. Literal Algebra is ſo called, becauſe when 
a queſtion 1s reſolved after this method , the 
known or given quantities as well as the un- 
known, are all expreſſed by Letters of the Alpha- 
bet, or ſome other Convenient Marks or Cha- 
raters, and this is alſo called Specious Algebra ; 
and when a queſtion is reſolved after this man- 
ner, at the end of the operation, there is diſco- 


_ vereda Canon, direfting how the queſtion pro- 


poſed; or any other of the like nature may be 
ſolved, and therefore is Literal Algebra, accoun- 
ted more excellent than Numeral Algebra, for 
that produceth not a Canon without extraord1- 
nary difficulty, becauſe the numbers firſt given 
are by Arithmetical operations ſo interwoven 
and confounded, that it may ſeem a task too te- 
dious for the moſt ingenious Artiſt to trace out 
their footſteps. | | 


V. The 


— 
». Tm "IT 
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V. The Dodtrize of Algebra conſiſts in the 
knowledge of certain quantities called Coflick 
Powers, which we ſhall immediately explain. . 


VI. In a ſeries, or rank of Geometrical pro-- 
portionals continued, proceeding from Unity, 
or one, whether they be aſcending, or deſcend- 
ing, all the Numbers or Terms except the firſt 
(which 1s ſuppoſd to be unity) are called Coflick 
Numbers , or Powers, as for Example, in this 
Rank of continual proportionals , viz. 1, 2,4 
8, 16, 32, 64, 128, 256, &c. the ſecond Term 
(2) is called the Root or firſt Power, the third 
term (4) is called the Square'or ſecond power, 
the fourth term (8) is called the Cube, or third 
Power ; the fifth (16) is called the Biquadrate, 
or fourth Power ; 32 is the fifth- Power, 64 is 
the ſixth Power, 128 is the ſeventh Power, &c. 

In like manner if you take a Rank of Geometri- 
cal proportionals continued,and deſcending from 


| n 
Unity, V2. I, +5 19 29 7739 359 & Cc. OT Is 59 53553 


TIT9 Cc..o0r I, :3 <5 449 &c. The ſeconl term 
1s called the Root or firſt Power , the third 
term is called the ſecond power , the fourth 
term tis called the third Power, cc. 

VII. Whence it is evident that the Square or 
Second Power is generated by the Multiplication 
of the Root or firſt Power into ir ſelf, and the 


' Cube or third power is generated by multipty- 


ing the ſecond Power by the Root, or by mul- 
tiplying the Root 3 times into it ſelf, and the 
——_— or fourth power 18 produced by mul- 
tiplying of the third power by the Root, or by 
multiplying the Root 4 times into it ſelf, and 
the fifth Power is produced by multiplying the 


fourth Power by the m_ &c. As for CO 
3. I: 


CH 
” a6 weak T7 V—m—or——n,..» Wt i - 
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If you take 2 for a Root, and multiply it by 
its Rlf, it produceth 4 tor the Square or ſecond 
power of the Root 2 : Again, multiply 4 by the 


- Root 2, andit produceth 8 for the third Power, 


or Cube of the Root 2: Again, if you multiply 
the Cube 8 by the Root 2, it produceth the 
fourth Power, or-Biquadrate of the Root 2, &c. 

In like manner if 3 were propoſed for a Root, 
it being multiplyed by itſelf, produceth 9 for 
the Square, or Second Power of 3, and 9 being 
multiplyed by the Root 3, produceth 27 for the 
Cube, or third Power of the Root 3, &c. 


And alſo if + be propoſed for a Root, and it 
be multiplyed by it felf, it produceth {| for the 
Square or ſecond power of (the Root) , and :; 
(the Square) being multiplyed by (theRoot) 2, 
it produceth x for the Cube, or third Power of 
(the Root) 57 &c. 


Whence it is evident that the 4, 6 or 7 powers 
of any Roots may be found out, without any re- 
ſpeCt at all had to the intermediate Powers be- 
tween the Root and the power required ; as 
ſuppoſe there were given the Root 3, and it were 
required to find the fifth power of it. I take 
3, and fet it down 5 times in order thus , 
3, 3, 3, 3, 3, andmultiply them all into cach 
other, according to the rule of continual ,mul- 
tiplication, and the laſt produ&t (whichis 243) 
is the fifth power of the Root 3, which was re- 
quired. 

+ Again, let it be required to find the fourth 
power of 5, I take 5, and ſet it down 4 times 
thu", 5, 5, 5, 5» then do I multiply them con- 


tinually, and find the laſt produd to be 625, 
| which 


the finding of any other power 
given Root. 


VIIE. If there be a ſeries of Geometrical pro- 
portionals continued , and againſt -each power 
there be placed numbers orderly repreſenting 
the number or degree of diſtance of each power 
from the Root, ſuch numbers are called the In- 


dices or exponents of the po- 
wers, becauſe they ſhew how of- 
ten the Root is involved intoit ſelf 
for the produCtion of fuch a po- 
wer , 2s In the Rank, or Scale 
of Algebraical powers placed in 
the margent, proceeding from the 
root 2, to the tenth power there- 
of, which is 1024, under which is 
written the word powers, and 
then againſt each particular po- 
wer, on the left hand thereof, 
is expreſſed Index, or Exponent 
of that Power, ſhewing how of- 
ten the Root 1s involved or mul- 
tiplyed into it felf ro produce that 
Power : As for Example, againſt 
the number 64, is placed the num- 
ber 6, which ſheweth that 64 1s 
the ſixth power of its Root, or 


that its Root is multiplyed 6 times - 


Into it ſelf to produce the num- 


ber 64. The like is to be ynder- -— 


ſtood of any other. 


Likewiſe if any two or more Indices, or Ex- 


T 4 
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which is the fourth power (of the given Root) 
as was required. The like may be obſerved in. 


of any other 


267 


ponents 
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ponents be added together, their ſum will be an 
_ exponent ſhewing what power will be produced 
' by the multiplication of thoſe Powers belong- 
ing to thoſ@Exponents or Indices which you add 
together; As in the foregoing Table let it be 
required to find out what power of the Root 2 
wlll be produced by multiplying 128 (its ſeventh 
power) by 8 (its third power,) in order to 
which I take 3 and 7, the reſpeCtive Indices. of 
the given powers, and add them together , and 
their ſum 1s 10, which ſheweth that the third 
power, and the ſeventh power of any Number, 
or Root, being multiplyed together, will pro- 
duce the tenth power of that Root; ſo in our 
example 128 being multiplyed by 8, produceth 
1024, which 1s the tenth power of the Root 2. 


In like manner, the Indices 3 and 5 being ad- 
ded together , make 8 for a new Exponent, 
which ſheweth that 32 and 8 (the powers be- 
longing to thoſe Exponents) being multiplyed 
together, will produce the eighth power, viz. 
286, as appears by the ſaid Table, the like of 
any other. Ee 


So that you ſee that the addition of Indices 
anſwers to the multiplication of their Corre- 
ſpondent powers. 


Andin like manner will the ſubtraftion of In- 
dices, or Exponents, anſwer to the Diviſion of 
their correſpondent powers, obſerving always 
to make the power correſponding the ſubtra- 


hend (or Index to be ſubtratted) to be the Di- 
—_— "5 EP 


IX, When 
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IX. Whena Queſtion is propounded, and its 
ſolution is to be ſearched out by the Algebraick 
Art, the: number or magnitude fought is gene- 
rally called a Root, and it muſt be repreſented or 
ſignified by ſome Character or Symbol, as muſt 
bealſo all the powers proceeding from the ſaid 
Root according to the tenure of the Queſtion, 
in order to which there may be taken ſome let- 
ter of the Alphabet at the pleaſure and diſcreti- 
on of the Arrtilt, as a, b, c, or d, &c. to ex- 
preſs the ſaid Root, but to avoid confuſion in 
the operation, by the commixture of known with 
unknown Quantities, our Modern Analyſts have 
been accuſtomed to aſſume vowels to repreſent 
unknown Quantities, and to put Conſonants to 
ſignifie known or given quantities. 


X. Tf for the number or quantity ſought there 
be put or aſſumed the Vowel a, then its Square 
will be 4, that is, 4 being multiplyed by ir ſelf] 
produceth «a, that is « uared, or'the ſquare 
of a, for 4 time 4 is 44, and the Cube or third 
power raiſed from the Root 4, is 444, that is, 
a times aa, 15 444, and the fourth power accor- 
dingly 1s 4aas, and after the ſame manner may 
any higher power of 4 be ſignified : 


In like manner if for the quantity or number 
ſought there be aſſumed, the letter e, then ſhall 
the Square raiſed therefrom be ee, and the third 
power eee, and the fourth power eeee , and the 
fifth power ecece, &c. 


Alſo if b, or any other Conſprant, be put for 
a given or known Quantity, then its Square will 
be bb, its Cube bbb , and its biquadrate bbbb, &c. 


But 
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But by ſome Analyſts the powers of x, or any 
other letter, Vowel, or Conſonant, are expreſled 
by placing the Index or Exponent 'of the power 
in a ſmall Character, juſt atter the Symbol, even 
with the head thereof, viz. «, 4, a', a', &c. 
ſignifie the Root ay 1tS Square, its Cube, and its 
Biquadrate, &c. which may be further exempli- 
fied by the following Table. 


kt”, 


mm ———— ——— 


A Table. 
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A Table ſhewing the Po 
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phabetical Characters. 


————————————_ 


wers of N umbers, and how to expreſs the Simple Powers by Al- 


pn CEE 


The Root, or firſt Poirer, 


The Square, or ſecond Power. 


The Cube, or third Power. 


— — 


The Biquadrat or fourth Power, 


— —{ 


The ftth Power 


— ——— — 


The {iixth Power 


The ſeventh Pawer: 


aaaaa | a 


aaaana |; A 


—— —  — ——— 


aaaaaaa [ a” 


——_— Sc. 
— 


The eighth Power. 


| 1 | 286} 6561 | - 65536 | Aacaagae | 4 


— yyp—_———C 


'The ninth Power 


[1] 


Fl2 | 19693. | 262144 | AAaqAaaaaa | A 


— _—— 


[The tenth Power . 


| I | 1024 | 59049 | 1048576 | aa84aaaaan | a” 


*$:3. Av de it anyt EEO 
_ _ — P as = i 
, f 
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Xl. The numbers made uſe of in ſolving of Al- 
gebraical Queſtions, are either abſolute Num- 
bers, or Numbers prefixt. 

Abſolute numbers are thoſe which are disjunCt 
from any kind of Magnitude or Quantity, either 
known or (unkaown) required, but ſtand ſimply 
of themſelves, without having Relation to any 


thing elſe, as 5, 10, 20, 100, 5, and 7 arecal-. 


led abſolute Numbers. 

Numbers prefixt are ſuch as are. immediately 
prefixed to ſome letter or letters, ſignifying an 
Algebraical quantiry , either known, or requi- 
red, ſuch as are 24, 44, 104, 1004, 74, ? 4, 344, 
Fbbb, 34', 5b*; which numbers ſo prefixed, ſhew 
how often the quantity to which they are pre- 
fixed, is to be taken, as 4.4 ſignifieth that 41s to 
be taken 4 times, and 5bbb, or 56/, ſignifieth 
that the Cube or third power of bis to be taken 
5 Times, £4 is half of «, and+6 is two thirds 
of b ; The like is to be underſtood of any other. 
And, | | | 

Note, that when you have any Alpebraical 
Quantity, or Letter, or Charatter, not having 
any number prefixed to 1t, then 1, or unity muſt 
be imagined to be prefixed, as a, or 14a, b, or 
Ib, Fe. 


XII. As in Vutgar and Decimal Arithmetick, {o 


In Algebratcal Arithmetick, the operations are 


performed either by Abſolute Numbers,or by Al- 


phabetical charaCters,in all the fundamental rules, 


viz. Addition, Subrrattion, Multiplication,Divi- 
ſion, and the ExtraTtion of Roots : And note that 
Where it is required to performe the work 


by abſolute numbers, that the operation Is in 


every reſpect the ſam? as in Common AC 
| | tick. 


'- 


IS 
1 
kJ] 
'S 


* 
"2 
bY 

* 
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” tick. But where it is performed by Alphabeti- 


= calLetters, there is anabſolute neceſſity of uſing 
-: ſome Charagers , to ſignifie the Operation, an 

- explanation of which CharaQers take as fol- 
=> Joweth. 


%i 


” 
4” 


mation or Addition, when it is placed between 


- two quantities, ſignifying that the 2 numbers or 


quantities between which it is placed, are to be 
added together, and is as much as to ſay plus, as 
3+6 ſignifieth the ſum of 3 and 6, and isas much 


- 2Sto fay 3 plas 6, or 3 more 6, which is9, and 


44+7+9 1ignifieth the ſum of 4, 7, and 9, which 
Is 20 ; ſo abc ſignifieth the ſum of a, b, and c. 

And here note, that when there is no Mark, 
or CharaCter before any Letter or quantity, then 
Is it Affirmative, and the Mark (>) is ſuppoſed 


to ſtand before it ; 'as 4, is +a, or 14 and 6b 
is -b, or +16, and bcd is --bcd the like of 


others. 


XIV. This Chara&er (—) is a negative ſign, - 


and always belongeth to the Quantity or Num- 
ber which followeth it, denying it to be, and 
ſignifieth a fiſtitious Number, or Quantity leſs 
than nething. 

So —7 8 a feigned number leſs than nothing 
by 7, viz. as the height of the Sun above the 
Horizon may be affirmed to be 7 deg. or 4-7 deg. 
ſo when it is depreſſed 7 degrees below the Ho- 


riſon, its height may be ſaid to be—7 deg. that 


IS, 7 deg.leſs than nothing, 
But when the ſaid ſign or Character 1s pla- 
ced between two Numbers or Quantities, It «g- 


nifies that the number or quantity which follow- 
eth 


Eo 


XIII. This Character (+>) is a ſign of affir- 


_ £ i. 
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eth it, 1sto be ſubtrafted out of ſome Number 
or Quantity going before it , as 12—8 ſignifieth 
that 8 1s tobe ſubtrafed out of 12, or it ſigni- 
fieth the exceſs of 1 2 above 8, or the Difference 
between 12and 8, which is 4, ſo 4-b ſignifieth 
the exceſs of 4 above 6, and it is as much as to 
ſay (a leſs b,) fo abc ſignffieth that c is to 
be ſubtra@ed from the ſum of 4 and 6b. 


XV. This CharaQter (x) is the ſign-of Multi- 


plication, and fſignifieth that the Numbers or 


Quantities between which it is placed, are to he 
multiplyed together, as 4*5 ſignifieth the product 


of 4 and 5, whichis 20 ; ſo 3*5*8 ſignifieth the 


produ&t of the continual multiplication of 3, 5 
and $, viz. 120. 

Likewiſe bxc ſignifieth the product of the mul- 
tipiication of b by c, and b*cxd ſignifieth the 


produCt made by the continual multiplication 


of+b, c, and d, into each other. 

But for the moſt part Analyſts ſignihe the 
multiplication of literal Quantities by ſetting 
the letters together like letters in a word, as 
#b is the ſame with «*b, and abc is the ſame with 
axbxc and this indeed is to be preferred before 
the other as moſt convenient and fitteſt for ope- 
ration. 


XVI. This Charatter (©) ſignifieth the Diffe- 
rence btween the two quantities between which it 
is placed, when it is not known in which of them 
theexceſs lyeth. So b ©c ſignifieth the Difference 
between b and c, when it is-not known whether 
b be greater or leſſer than c. 


a-— 


XVII. The 
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XVII. The faid 4 Characters defined in the 
13, 14, 15, and 16 Sefttons foregoing , - viz. 
A-,—, *. and 6, may oftentimes have Relation 
to ſuch a Compound Quantity following -the 
Character, as hath a line drawn over each part 
of it, as for example, cb, by which you are 
to underſtand that the Quantity (c,) is to be 
added to the difference between the Quantities 
(b andd) in which of them ſoever the exceſs 
lyeth. 

; Likewiſe a—b wc which ſignifieth that the diffe- 
rence between 6 and c is to be ſubtrafted from 
the Quantity expreſſed by 4. 

Alſo a%+cſignifieth that the ſum of b and c 
is to be multiplyed by the quantity 4, where 
take notice that in regard there is a line drawn 
over the two quantities b and c, the ſign * hath 
reference to the multiplication of 2 into the 
quantity c as well as the quantity b, which im- 
mediately followeth it , but if the ſaid line were 
omitted, and the quantities were thus expreſſed, 
a*b--c, it would fignifie the quantity c to be ad- 
ded = the produ@ of the multiplication of 
and b. 
Furthermore 6—c+-4 ſignifieth :that the quan- 
tities c and d are or muſt beſubtratted from the 
Quantity 6, whereas if there were not a line 
over the quantities c and 4, it would fignifie 
that the quantity « is to be added to b-c. 

And (c va+e) fignifieth the difference between 
the quantity c, and the ſumof 4 and e, whereas 
if the line were not over 4ande, it would ig- 
nifhe the quantity e to be added to the diffe- 
rence between c and 4. 


XVHI. 
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XVIII. This Charatter (y) is a radical. ſign, 
and fignifieth that the Square Root of the quan- 
tity or quantities following it, is to be extra- 
ted - {by ſignifieth the Square Root of 36, 
VIZ. G. 

So 4/ab ſignifieth the Square Root of the pro- 
duct of the quantities « and 6b, and / abc is the 
Square Root of the produ&t of the continual 
multiplication of the Quantities, a, b, and c. 

But when you would repreſent the Root of a 
Power that 1s higher than a Square ; then im- 
mediately after the ſaid Radical ſign, expreſs the 
index, or exponent of its power in a. parenthe- 
ſis, as followeth, viz- y (3) 64 , ſignifieth the 
Cube Root of 64, which is4 ; and v/ (4) 81 fig- 
nifieth the biquadrate Root of 81, viz. 3. 

Alſo / (3) 46, ſignifieth the Cube Root of the 
product of the multiplication of the quantities, 
a, and b, and v/ (4) cd - promge the Biquadrate 
Root of the ProduCct © 
the quantities, c and 4, 

And the ſaid Radical fign doth oftentimes be- 
long to ſuch a Compound Quantity following 
it, as hath a line over every part of it. As 
for Example, 4/i+s ſignifieth the Square Root of 
the ſum of the Quantities b and c. So 4/ (3) a+i—< 
ſignifieth theCubeRoot of theremainder,when the 
quantity c is ſubtracted from the ſum of thequan- 


tities, 4 and b, and (y/ (4) aa+b—*c) fignifieth the 


Biquadrare Root of the remainder , when the 
quantity c is ſubtrated from the Sum of the 
Square.of a added to b. 

Likewiſe 475-v #+-:—4 ſignifieth that to the 
quantity 4 is to be added the Square Root of the 
remainder”, when the quantity d is ſubtracted 


from the ſum of the Square of the quantity + 
: an 


the multiplication of , + 


- 
. »..x -- —©A Xx »# % 
® %. ” " . 
[ "_ mY - 
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and the quantity c: And theſe and ſuch like are 
by Analyits generally called univerſal Roors. 


After the ſame manner may be expreſſed the 
univerſal Square Root of b+-az+c thus, viz. 
v/(:Jo+ Yaetc Which ſignifieth the SquareRoot of 
the ſum when 6 is added to the Square Root of 


44t+= Co 


XIX. This CharaQter (=) ſigntfieth an Equa- 
tion, or equality of the magnitudes or quanti- 
ties between which it is placed, and imports as 
much as theſe words, viz. (is equal to)) as in the 
following Example, viz. 3+-4=7, which is as 
much as to ſay, the ſum of 3 and 4, or 3 plw 4 
is equal to7; ſo 7-9=12+q4=16 imports 
that the ſum of 7 and 9 is equal to the ſum of 12, 
and 4 which is equal to 16; andg=12=3, fig- 
nifieth that 9 1s equal to the exceſs of 12 


above 3. 


Alſo 43=2*10=16+4 =20 ſignifieth that 
the Reftangle or Produ&t of 4 by 5 is equal to 
the Rectangle or Product of 10 by 2, whichis 
equal to the ſum of 16 and 44 equal to 20. 


Likewiſe ==; fignifieth that the Quotient of 
24 divided by 6, is equal to the Quotient of $ 
divided by 2. | 


Again ++b=c—4 ſignifieth that the ſum of 6 
and 6 is equal to the exceſs of c aboye d, and 
-l-4=+ 6gnifieth that the ſum c and dis equal 


to the Quotient of f divided by g; and 
b<c=r= ſignifieth on” the Redangle of b and 
c is 
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cis -equal to the /exceſs- of + ' above s, and 
AFITKe1St FOES MICS Ins 

a—=y/ «+ 2tt—;c ſignifieth that ais equalto there- 

mainder,” when :c or-< is ſabtra&ted from thenni. 

verſal {quare Root of + 2 this will . be made 


plain and-cafie to the ingenious practitioner by 
the enſuing Examples of this Treatiſe. | 


XXI. This Character (C_) ſtands for the word 
(greater) fignifying-the number , or quantity 
ſtanding on the left hand of the ſaid. Character 


to be: greater than that: on the right hand there- 
of; as 8C” 3 ſignifieth that 8 is greater than 3; 
allo «-b-<c fignifieth that the ſum of & and 6 


Is greater than c,” &c. 


'NXIE. This Character ( _3) ſtands, for the 
word (leſs) and it fignifieth that the 'numberor 
quantity ſtanding on the left hand thereof, is leſ- 


ſer than that on the right hand. As 4--3.320-8 . 
-fignifieth that the ſum of 4 and 31s leſs than 


the exceſs of 20 above 8. Likewiſe c=d_Ib--e 
is thus read, viz. the remainder of d being ſub- 
tratted from c is leſſer than the ſum of 6 and e. 


XX1II. This CharaQer ( : : ) is always pla- 


ced in the middle between 4 Geometrical pro- 
portionals , as in the following Examples, v;z. 
2:4 :: 9 : 18 is thus to be read, viz. as 


21s to4, ſo Yisto 18 ; or after the manner of 


the Rule of 3, if 2 require 4, 9 will require 18, 


 Alob:e :: d :;e is thusread, asbistoc, . 
«05+ bh 


fois. d toe. And ate: b ::;: Tb 


: at 
15 aS Much as to ſay, as the Compound Quantity 
4715 to the quantity 4,' ſo is the Compound 

Quan: 


P 
"4 
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Quantity c-+b to the Quotient of the Compound 
Quantity 6c--bb being divided by a+e. : 51-1 


XXIV. This Charatter'( = ) placed after any 
number of quantities exceeding two, declareth 
the ſaid numbers or quantities after which it -is 
placed to be continual Geometrical: proportio» 
nals, ſo 24 43 8, 16 32, 64 _ fignifieth the 
ſaid numbers to be continual proportionals Geo- 
metrical, for, as 2 is to4, ſois 4 to 8, and fo 
is $ to 16, and ſo is 16 to.32, and ſo is 32 to 
64, &c. AlfſO theſe quantities, viz. 4.6. c. d. e. 
'= are continual proportionals Geometrical, for, 
as a istob, fois c to 'd. andio isd toe. 


ſO —— _— pr —— Cc ————.. 
EE = TIS mea 


_ CHAP. Il. 
Addition of Algebraical Inte- 


gers. 


|þ Sin- Comnion. Arithmetick; ſo in Alge- 
braical, Addition finds out the aggre- 
gate, or ſum of two or more given 
quantities however expreſſed numerally or lite- 
rally. 


II. When thequantities given to be added are 
alike, and have like figns, colle& the numbers 
prefixed to each quantity into one ſum, and 

" Uu2 ' there 
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thereto annex the letter , or letters of any one 
of the given quantities, and then prefix the 
fign of Affirmation or Negation, viz. + or — 
ſo ſhall the quantity thus found be the ſum deſi- 


red. 


And here note that every quantity which hath 
no number prefixed to it, is ſuppoſed to have 
the number 1 prefixed, ſo is 4=14, and b=16b. 


: Example. 
 Whatis the ſum of 3b+b-26b? Facit 6 b, 
for the ſum of the numbers prefixed to each 
quantity, v#z. 3, 1, and 2. 1s 6, to which if 
I annex the Character 6, it will be 6b, which 
muſt have the ſign + prefixed to it, orelſe it 
muſt be imagined ſo to be, then will +66 be the 
ium of the given Quantities. So 1s $av the ſum 
of 3ab-+-24b. And —4cd the ſum of —3cd 


More Examples of this Rule. 
—44a4 | -—I5abc 


— aa | —11abc 
as | —24a| 25abc 


— E__——  — __—_ _———_ —-—__ ———__—_ 
| —— _ 


», 344 
Quantities 
to be cis 42 


Ill. When thequantities given to beadded to- 
ether are alike, but have unlike ſignes, then 
Pbtratt the leſſer number prefixed from the 
greater, and to the remainder annex ' the letter 
or letters by which any one of the given quan- 
tities is expreſſed, and thereto prefix the ſign of 


--þ or= according;to. the ſign of that prefixed 


num- 


L 

w 
- - 

w rt 


P 

» 

k 
{ 

"> 4 
"2% 

RY 
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number wherein 'lay the exceſs, fo ſhall this new 
quantity be the ſum of the quantities pro- 
pounded. | 


Example. 


Let it be required to add +5cdto =2cd, the 
ſum will be found to be +3cd; for, firſt, I ſub- 
tract —2 from -þ-5 and there remaines 3 to which 
lannex cd ſo will there be 3cd, to which I prefix 
the ſign + becauſe it belongs to the number 5, 
wherein lay the excels, fo have I +-3cd for the 
ſum required. See the work. 


Again if it were required to add p 
-+ 444 to —74s the ſum would be add} THis 
found to be —3aa, becauſe the ſign — * "RS 
belongs to the number 7 wherein 
lay theexceſs , fee the work in 
the margent. 


——_— 


ſum 344 


More Examples of this laft Rule. 


To be ad-$ gabcd | 
ded. _ 


3a4ej —4fee | —I6bcd 


_y En_—_— 
— — 
- 


—— ——— ——— e—_ 


uU 3 And 
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Andhere note, thatif the numbers prefixed to. 
the given quantity baequal, and they have diffe- 
rent ſigns , then their ſum will be o, ſoif it 
were required to add. 1- 8bcd to —8bcd their 
ſum will be o, the negative {1gn deſtroying the 
ainrmative, >= | | 


1V.-When' the Aaytities given to be added 
are-more than 2, and having different. ſigns, then 
according, to the ſecond Rule of. this Chapter, 
bring the quantities haying like: igns into , one 
ſum, that is the affirmative quantities, into. one 
ſam, and the-negative into another, then by the 
foregoing third Rule add  thole two” quantities - 
together, ſo ſhall their ſum be the number ſought. 


Example 

Let it be required to and the ſumof 3aa-- 744 
—244a—5aa Firlt, by the ſaid ſecond Rule I find 
the ſum of 3444-744 tobe 1044, and. 'the ſum of 
—244=5aa to be —7as, then by the faid third 
Rule I find -the ſum! of 11044-7448 , be 34s, or 
| 1-344. ſo: that I conclude the ſum of T0009: 
—244 —54a to be +344 TON 90) 


More E FA_ of this Rale follw. | | 


3cc | —2c4d | —13bcd 

To be ad- ) —7ce | —7cd | +17bed 
; ded. 8c | 5d | + 7bed Þ 
—gce | 4ged | —B8bcd _ 


—— 


SUM o JU cd | -+3bcd x 


Y. When 
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To be ad- £39 | 3bc 
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_ V. Whea the Simple quantities given to bead- 
ded together, be unlike, then (how many ſoever 


there be) ſet them. one after -another in the 
ſame line without altering their ſigns. _ 


IE Exam le. 


What is the ſam of 46 added to 3ca? Facit 
4 b--3cd 'tfor the ſum. | 


More Examples of this Rule follow. 
8ab 


—3be 


———EF __.  G— | > — ————_— 


aa 2cd 


ded. 
Sum 2b+aa +3bc-b2cd | L$ab—3be 


—_— 


—_— — —_——  {O_——_— ww 


Tobe ad-) 3* | 2/8 
ded. | 26 X —L 
—&ae —4 7s 


_— > ——— —  _——————  _ _— —_—_——— —— 


SUM ze-4-26=ac | S2fo= 32b—ars 


—————. en WM ——_— 


— 


 Alpebraical Addition of Componnd Integers. 


VI. The Addition of Compound Algebraicai 
Integers ts caſily performed by the help of the 
foregoing Rules of this Chapter, whether the 
Compound quantities to be added are alike, or 
unlike; as you may eaſily perceive by the work 
of the following Examples. 


Let it be required to find the ſum of 34456, 


and 54+ 3b. their fum will be 845-46 for 
Wm. 34 
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$44-$4=84, and 3b-{b=4b, whoſe ſum is 8 
by the ſecond Rule of this Chapter. "IP 

Alſo the ſum of 6c44+-3bb and 2cd -$bb will 
be found tobe 8cd—2bb for (by the ſecond Rule 
of this Chapt: (6c4--2c4=8ca, and by the third 
Rule the ſum of 3bb—$5bb= —2bb which 2 ſums 
added together by the fifth Rule of this Chap. 
will be 8e4—2bb. 

Moreover if it were required to find the fum 
of theſe Compound Quantities, viz. 15egTBa 
—20 and 3gg-34-+12 it will be 1ggg—54—=8 
for 158g +32g2=1geg by the ſecond Rule, and 
the ſum of 8a—3a=54 by the third Rule, and by 
the fame 1 2—-20= =—8, the ſum of which 3 ſums 
is 18gg-4-54-8 by the fifth Rule of this Chap- 
ter. ; 

And the ſum of 8þ—16--2c4 and 24-56 + 3cd 
is 3b--84-5cd. And here note that in ſetting 
down of Compound quantities to be added to- 
gether, it. matters not which of them yau ſer 
firſt, ſo that to every quantity there is prefixed 
its proper fign ;, as 3a76-cc 1s the ſame with 
b--34-ec and with -ccopb 534, &c. 


More Examples of the Addition of Compound Alge- 
braical Integers. 


ab 1244a-6d 
8ccc- 16 —8ab ) —8ab —8aaT 9d 
—3cccT 12-764b | —2ah —244 24 


—_—_——  _ — O—  _——___—  ————_ _———_———  ——_——_—_—— _——_——— 


To bead-l - gece —185-3ab | 104b+ 
: ded. 


Sum gcee IO -T ab 3-244 +4 


— —— DD $— — 


W_——  - 


Chap. 2. «® 


F- - 
$$ 
C;\ 

— 
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I6cde--qdb-1-5p | 3+ 
whe ad- EY: — 2db | 2, 
* (=3cde— db | 


CHAP. UI. 


Subtraction of Algebraick In- 


regers. 


I Shall not here need to give you a definition 
'of the nature of ſubtraion,but ſhall only give 
you a general Rule for the finding out of the 
remainder , exceſs, .or difference of any two 
quantities, and that inall caſes whatſoever. 


1. When a Quantity Single or Compound, is 
given to be ſubtrafted fromanother, then change 
the ſign, or ſigns of the quantity to be ſubtra- 
&ed, into the contrary ſigns, that is + into—, 
and —jnto +; which being done, add the 
two-glivenquantities together by the Rulesof the 
foregoing ſecond Chapter, ſo ſhall their ſum be 
the difference, or remainder ſought. - _ 


Exangle. 


A——— 
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Example 1. 


Let it be required to ſubtract 34 from 8 4. 
Thequantity here given to be ſubtracted is 3a, 
which according to the ſecond rule of the ſecond 
chap. is—34a, therefore mult its ſign 4- be chan- 
ged into —> ſo will it be —=34, which being added 
to Ba (by the third Rule of the ſecond Chap. 
their ſum will be 5a, for, 8a—-3a=5a, and 
Sa and 1s the difference between the quantities 


ſo much 3a:*+it 


Example 2. 


Iitet: it be required to ſubtra&—3bc from tbc. 
Here becauſe —3bc is the quantity to be fub- 
tracted, therefore muſt its ſign — be changed in- 
to —> ſo will it be —3bc, which being added 
to abc,by the ſecond Rule of the ſecond Chants, 
meals Mum is:7bc'/\for, 3bc-=-4bc=7bc , and fo 
"*ach' is the remainder when oy be 15 ſubtracted 


- 


” 


- "vn Z. 


! Let it be required to ſubtract —3bae from 
ghee þ 

"Here becauſe =5bde is the quantity to be ſubtra- | 
© ted;therefote-muſbits fign = be changed into +, ; 
To will it be 4-3bde-which being added to —gbae 


©-3ccording to the third Rule of the ſecond Chap- + 
"ter their ſym will be —6bde for +—3bde—gbade >: 


— —6bde, and ſo much is the remaiclen when 
—3bde is ſubtrafted from —g9bae. 


Example. -. 
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Example 4 


SubtraQt 3cd tro 84e, The ſign of 3cd be- 
ing changed; cit wilt be —3ca;” which being ad- 
ded to 8de by the fifth Rule 'of the ſecond Chap- 
ter, their ſum will be 8d4e—3cd'which Ts the re- 
mainder when 3c4d is ſubtrafted from 24e. 


| Exanple 5- JJ 


What 1s the remainder when —3h6c is ſubtra- 
ed from 2cd? -Facit: 3be- 2cd) 'or 2cd+36c. 
In all which-Examples you: ſee that | the, 
of the quantity given to be 4ubtratted i IS OG 
ed into the _ if gh | by 


More E cb of Subtraftion > Single Alge- 


 braick Integers. 
- "gi 


k >  Exanple 6. Example 7. 
From p + 3ed' | —zbc 
Subtract =,” 7 be 


- =” 
_— — — —— Hu _ _ _ _—— 


Remainder tick ren 4 ws 


| Remainder RY nn | 
| My | C 
| contra&ted'S ** 4 | z ; 


L - 
oem m—_ _— wc _———— _—C—— 


Aadditon of Chap. 3. 
Example 8. Exanple g. 
From 34a] = cade 
Subtraft —. ds 


Remainder 3da+ds | —cde—2gde 


C—T——y a Cy ee, regs eat 


Rtratied {44s | —3cde 


m_— — Cﬀ —C——  ——_—_— — .—— _———— 


 - And when it is required to ſubtra 2 Com- 


pbund Integer from A Compound late er, the 


operation will not in any wiſe differ from the 
former, obſerving alway to change + into—, + 


and —into + as will appear by the following 


"Examples. 


Example 10. 


'Y 

From 344-46 let it be required to ſubtrat 
24—-b. Here 24-b being the quantity to be ſub- 
tracted from-the other ; its ſigns muſt be chang- 
ed into the contrary ſigns. And then inſtead of 
24-b you will have—24+$, which being added 
-to 344-46 the ſum will be 44-5b=344+4b—24+6, 
and ſo much is the remainder, when ſubtracti- 
on is performed according, to the tenure of the 


Queſtion. See the work laid down as followeth. 
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From 34-+4b 
Subtrat 24 — b 


——— WC 


Remainder 34-þ+4b=24+b 


Remainder > B: 
contracted c 47-5 


—__—_— ___ _ ——— 


Example 11. 


From 344—=2dc-|-ab let it be required: to ſub- 
tratt 444-34b—3dc. The quantity here given 
to be ſubtracted is a«4-34b—3dc, whoſe ſigns 
being changed, it will then be —a«—3ab+3dc, 
which being added to 344—24c-ab, the ſum will 
be 34a—24c-ab—aa=3ab-+-34c, which according 
to the ſixth Rule of the ſecond Chapter is equal 
to 244+dc—2ab. See thefollowing operation. 


From 344=2dc-l- ab 
Subtraft aa-3ab—3dc 


| O— os an 


Remaind. 34a—=2a4c-bab—44-3ab+3dc 


 #— —_—— 


Es Lam. 4 


contracted 


p—— —_ — © — —— —__————— a aw 


—  — 


Remainder ; 248\-de—2ab 


But when the givenquanriries are unlike, then 
place the quantity to be ſubtracted immediately 
after the quantity out of which it is to be ſabtra- 
ed in the ſame line changing its ſigns, which 
new quantity when the ſaid quantity is fo an- 
nexed, is the remainder required , which will 
admit of no Contraftion, becauſe the quantities 
are unlike. | E xample 


SubtraGion of 
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Example 1 's 


Let it de required to ſubtraft 34b-4-2aa from 
7bc-+-6ca, the quantity given to be ſubtratted 
is 34b--2a4 which annexed to the other given 
quantity, changing its ſigns, will give 7bc-+-6cd 
—34b—24a, which is the remainder required. 
See the following work. 


From 7bc-|-6cd 
SubtraCt 3ab+244 


Ly Remainder 7bc-{-6c4—34b—244 


nm Ry rrn— ———_— 


WW 


More Examples of ſubtraTion in Compound Alge- 
braick Integers. WM 


From 3aa-|-2bc |  Srd-24: © 
SubtraCt 24aa-}-4bc —2rd—9ac 


Remain.3aa+2bc-24a—4bc | $rd-3dc4-2rd {ge 


Rem. | 7 
Rr aa—2bc | 10rd-j-64c 


RE —— commenter emo WY IE Ie— x errr———— — 


—_ 


From Gace-|-3ca—bc 
Subtraft 4ace— cd—5bc 


> —— 


— OY 


- Remain. ace-l-3ed -bc—4ace-ca5bc 


_— C— —— 


_— __— — 


Rem. 
CONT. 


2ace-|-gcd-}-4bc 


Om — — — — Fr—__ CAR —O——_— ___— —— NY oO _ 


' IIS : 
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From 3a4=2bc4-5ab _ +: _ \ vor 
Sabrractt 24aa=2bc — ab una i153 be 


% I—_— @ a 


Remain. 2 PY Lint4 FOTIKY 


oo es ww ma wu———_ _— — —_— Wo — 


Rem. 
cont, 5 ©4F6a 


cz —  w——— 


From 8a*|-3bc—34 | 3644-54 
SunDtract 54* | 24b Syc 


— ———_——__ -- 


p— OA 1 


Remain. 84' 7" WFP EYRE | 3c $4-2ab4c" 


— __—_—__ 


Rem: 2, 4. ohem3 


_— — —_ 


' As1n Natural Arithmetick, the remainder and 
the ſum ſubtracted being added together, will be 
equal to the number from which the ſubtraCftion 
is made, fo is it likewiſe in Algebraical Arith- 
metick ; cor if you add the remaining 'Quanti- 
ty to the Quantity ſubtracted, the ſum will be 
equal to the Quantity out of which the ſubtra- 
&tion 1s made . As In the firſt Example of this 
Chapter , where 1c is required to ſubtraCt 34 
from $a, and the remainder is 54 3 now if to 54 © 
you add 34, the ſum will be 54+34=8a ; 'And 


inthe twelfth Example, whereirt is required ro 


ſubtract 3ab4-244 from 7bc+-6cd; the remain- 
der is found to: be 9bc+6cd4—3ab -244, to which 
if you add the number ſubtra&ted-, viz. 34b+ 
—- the ſum will be 7bc-{-5c4 equal to the-pi- 
ven quantity out of which ſubtra@ion is made, 


for 2ab--1aa being added to -34b=242 they de- 
{troy 
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ſtroy each other, becauſe their ſigns are unlike, 


and this may ſerve for a ſofficient (and indeed 
the only) proof of the work. 


CHAP. IV. 


Multiplication in Algebraick In- 
regers. i 


I. TN Multiplication of Algebraical Quanti- 
ties, there are always two quantities gi- 
ven, to find out a third. 


Multiplication in Chap. 4. © 


& 


= 
>a” 
- F 
- == 


II. The two quantities given are called the _ 


Faftors, and the third quantity invented, or 


found by the ſaid Factors, is called the Produdt, + 


Fact, or Rectangle. 
II. When the given Factors are ſingle quan- 


tities alike, or unlike, if they have not natural | 


numbers prefixed to them, the fa&t is diſcover» 


ed at firſt ſight, and is performed by joyning 
both the quantities together in one , without 
any CharaQter between them, like letters in a 
word. 


= iT; 4 .; Bp 3 
Tone 27 2 AY, 


But ſpecial regard muſt be had to the ſigns of 
the given quantities, in all kinds of Multipli- > 


cation; 


"% 
2 4 W; \ 
- os "wy 
= + oh 
p - 
\ 
0 
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| cation. whether by Simple or Compound Quan- 
* tities. and whether with, or without numbers 


prefixed to them; the nature of- the product 


© wholly depending thereupon, viz. If the ſigns 


of the quantities to be multiplyed together be 
alike, that 1s, both + or both —, then the ſign 


- *, of the product or fact will be +, but if they be 


- of different kinds, viz. the one +, and the other 
'..,. —, then the ſign of the produtt will be —, as 


you will find by the ſeveral Examples follow- 
Ing. =o 


Example 1. What is the Product of a multi- 
plyed by b? Facit ab. FA ISInNS 
| Here becauſe both the Faftors are figned with 
+), therefore the ſign of the produt is +. 

In like manner, if the given Factors had been 


'= —# and -b the product would have been («bor 
+ ba) the ſame as before, becauſe the ſigns of the 
- Factors are both alike, viz. both —. © 


| or —«' and --+b then the prod 


. 
+4 
ko l 
p# 
axis 
_ w - ” 
In. 4 
a 4 


But if the given Factors had been = and —b, 
U 


or fact 
would have been —ba or —ab, becauſe the figns of 


the FaCtors- are unlike viz. the one + and the 
other —; obſerve the like in all caſes whatſoever. 


Example. 2. What is the ProduCt of abc mul- 


tiplyed by cd? Facit abccd or --abced. 


And if you had been to multiply —abc by 0 
the predutt would have been the ſame, viz. abcc 
or -Fabcca. 


But if the Faftors had-been —abc by + ca, or 


' abc by =-c4, then the Fat would have been 


—abccd, becauſe the ſigns of the FaCftors are un- 
like. 


d.< - MAore 


294 Multiplication is Chap. 4, 


Mare Examples of the lik Neture. 


ultiplicand Lab —_ Wy 
Multplyar tad | | 


The Produdt +aobde | 


GC es 


_ IV. Whenthe Quantities given to be ſubtra- 
Eted are Single, or Simple Quantities, (whether 
alike,orunlike)having naturalnumbers prefixed to 
them;then in ſuch cafes let the natural numbers be - 
multiplyed together, and to their produtt annex 
the produdt of the giyen Algebraical Quantities, 
they being multiplyed together 3s in- the laſt 
Rule, ſo fall this pew quantity found be the 
Product required. As in the follawing . Ex- 
SHDIGS- ENT | ; 

Example 1. Let -it be required to multiply 
34 by.gs. | 

Firſt, 1 multiply the numbers prefixed to both 
quantities, the one þy the other, viz. 9 by 3, 
and their produft-is 27, to which I annex the 
Letters contained in both quantities, viz. a, 
and they make 2744, which 1s the product, or 
Fact required. 


Example 2. Let it be required to multiply © 
34a by 44. Here firſt I multiply the numbers 
prefixed together, viz. 3 and 4, and they make 
123 to which produ& I annex the Letters of 
both quantities given, viz. 44 and'b, and they 
make 1244 for the produdt required, 


Example 


»Þ« 
£ 
L io." 
Nig 
yew'® 
LIRA - 
Yb 7 
35; 


. by —5cd? 
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Example 3. What is the product of — 3&6 


Here firſt I multiply the giyen numbers pre-. 


- fixed, vis. 3 and 5, and they produce 15, to 


which I annex the Letter inboth the quanrities, 
viz. abc and ca, and they make 15abced, to 
which I prefix the ſign +, becauſe the figns of 
the given quantities were both alike , vizf—, 


*-* andthen will the produd or fat be +15 abcee. 


Lg * = SF wy "LFWY S &# þ my LY 


Example 4. What is the product of +6ab mul- 
tiplyed by -3cd ? rw 

Firſt, multiply the numbers prefixed , wiz, 
6 and 3, and the produtt is 18, to which I an- 


*. nex theLetters in both the given quantities, ab 


and cd, and it makes 18abca, to which I prefix 
the ſign — (becauſe the ſigns of the Faftors were 
unlike, viz. the one +, and the other —) and 
then the produtt will be —18abcd. DIY: 


More Examples of the like Nature. 


Multiplicand 8f# } 48% | 20df 14ehk 
Multiplyar 67, i 6f | 31 & 


Produtt 48fgrs ; 288bef ; 6odf* $aghk 


a — ——— —— 


_—— _ ——  ———————_—_ 


V. When Compound quantities are tobe mul- 
tiplyed, the operation (in effe&) is the ſame 
with multiplication of Simple Quantities deli- 
vered in the foregoing Rules, for you are to 
multiply every particular quantity in the multt- 
plicand by each particular quantity in the multi- 
plyar, (not regarding whether you begin the 
work at the right hand or the left,) and then 
let the ſeveral products be joyned together ac- 

RX 2 cording 
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cording to the Rules of Algebraical Addition , 
and that ſum will be the produCt required. The 
following Examples will make the Rule plain. 


E xample Es 


Jri the firſt placelet it be required to multiply 
(a Compound Quantity by a Simple, viz.) ab-4-4 
by a. Andin order thereto, Firſt, I multiply 4 
into ab, and the product is aab, and then into 
d, and it produceth ad, ſo is aab+ad the pro- 
duct required, each member of the produCt be- 
ing affirmative, becauſe all parts of the Fators 
were Affirmative. 


_ Example 2. Let it be required to multiply 
aaab -c by b. The 

Multiply aa4j-ab-c Product of aa by b is 
by 6 --aab , and the pro- 

——- duct of abby bis + abb, 
Produtt aab--abb-bc and the product of —c 
| by b is —cb, all which 

particular products being joyned, and one Com- 
Pound quantity compoled thereof, it will give 
xab--abb bc for the product required. See the 
work 1n the margent. 
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Example 3. Let it be required to multiply the 
Compound quantity ac-Fdg by the Compound 
quantity c-+d. n 


Multiply ac-de 
by cd 


Ep—_——__ —_—_—_—_—_—y  ————_— 


acccd 


aca--ddg 


— _——— 


ProduCt acc-6dg-jacdj-ddg 


— —=— — —_—  —— _ — 


Firſt, Multiply each member of the multipli- 
cand by c, and the product is acc-cde, then 
multiply each member of the multiplicand by d, 
| and the produtt is acd+dde, which two produtts 
being joyned together by the Rules of Algebrai- 
cal Addition, the ſum is acc-þcdg-þacd-þ-dag, 
which 1s the prodatt required, as appears by the 
operation. 
* Example. 4. What 1s the produtt of da4bc mul- 
tiplyed by da—ab ? 


Multiply da+bc 
by ada =ab 
| dined = 
—aadb—abbc 


Product ddaat-dab c-aaib-abbe 


_———  ——— 


Firſt, Multiply the Maltiplicand da-bbc by da 
(the firſt member of the -/tiplyar) and it pro- 
duceth ddaa4-4abc, then multiply the faid 2ſmiti- 


Y X 3 plicand 
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plicand by —-«b (the ſecond member of the mul. 
tiplyar) and it produceth —aadb-abbc, which 
two quantities being joyned together , give 
adan-dabc—aadb—abbc for the produtt required. 


As you may ſee in the Operation. - 


 Exanyle F What 1s the Produtt ' of a4-b-c 
multiplyed by a+b-c? 


| Multiply 7 
Dy 
aa ab—ac 
S-abJ-bb-bc 
—ac-bc4-cc 


— ru ——_ 


Product and-2aþ—2 ac4-bb- 2bc-{-cc 


—— — > RO >  ——  ——— — 


Firſt, Multiply each member of the Multipli- - 
card, by a (the firſt member of the multiplyar) 
and It produceth aa-|-ab—ac, then multiply each 
{id member in the multiplicand by b, (the ſe- 
cond member of the multiplyar) and it produ- 
ceth ab-4-bb-bc, then multiply each member of 
the ſaid multiplicand by -c (the third and laſt 
member of the multiplyar) and the -product is 
—ac-bc-\xe ; which ſaid three produtts being 
joyned together according to theRules of Alge- 
braical Addition, will give aa-+ 24ab—2ac4bb—2bc 
cc whichis the Square of a-|b—-c or produtt re- 
quired, as appears by the whole operation. 

. And;if there are-natural numbers prefixed to 
any of the Compound Quantities, the operation 

will not be different froin the fortgoing, Exam- 
ples of this Rule, regard beifig had t6 the _— 
, | | is ule 


hill. 


| 


» 


2 .Y 
we, ha 
"A P. + 
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Rule ofthis Chapter, as will appear by the fol- 


lowing Example. 


® Example. 6. What is the Proda of 3b426 


- multiplyed by 46—3c ? 


Multiplicand 36b-+2c 
Multiplyat a6 -3c 


+126b+8bc 2 


—9gbc——6cc 


Produ&t 12bb—bc—6cc | 


———_ 


P—_ 
bn ——_— 


Firſt, By the fourth Rule multiply each mem- 

ber of (36b-|-2c) the multiplicand by 46, and the 

. produtt is 12bb-j-8bc ; then multiply the ſaid mul- 
 tiplicand by —3c, and the prodatt is —gbc—6ct, 


which being added to 1266+ 8be, the ſum will be 
12bb—-bc—6ce which 1s the prodatt required. 


Example 7. What is the produtt of 24+28-$ 


multiplyed by 2a—5 ? 


Multiply 24 + 2e—8 
by 24—5 


44a4--4.4e—164 
— 104 —I0e-5-40 


_  — 


Produtt 4a++44:—264-106|-40 


Krſt, 24+2e-8 being multiplyed by 24, pro- 
duceth 444-4-446—3164, for 24#24=444 and 


X 4 


24*2(—448 
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ed with —, becaufe the ſigns of the Fattors are 
unlike, viz. — 8 and +24. Secondly 24+2e—$ 
being multiplyed by — 5, produceth — 104 10e 
+40 5 for — 5*Þþ24= — 104 and —yx + 2e 
= —10e, and —$x-8=-+-40, all which quanti- 
ties being joyned together by the Rules of Alge- 
braical addition will give +44a+44e-264-10e 


-+40 which is the produt required. Sce the work. 


More Examples in Multiplication of Compound Alge- 
braical Integers. 


Multiplicand 3b+2c | 3ca-|-3b—6 
Mulrtrpliar 36 8 
Product gbb-{-6bc $ 24cd--24b —4. 


——— o——_— 


ma, ——— 


Multiplicand 2ab-þ-bcd 
Multipliar 3ab -bcd 


OO ———_ 


Gaabb--3bbacd 
' —2bbacd —bbcead 


«a 


- > __--— . — am —_=—— — 


Prodult Gaabb--bbacd—bbccdd 


— —  _——_—_—__—_—_—___ mo. 


Mult. 3a--bb—16 
Mult. 44 —=6c—4 


124@--4abb — 644 
— 18ac —6bbe+-96c_ 
.-.—124—4bb--64 


—_—— 
Ws NEED ——c_ co 
—___ —— —— 


Frod. 1 244+ 4abb—J64-> 18ac—6bbct-g66—400b+64 


—_ - Jn EE 
" _ 
_ 


— — —— 
mn CL ——_—_ EY Pn—_—_—_—_ CCC yy _ 


ws. A 


Ws 


i BOL -« i: ISR Multiplicand 


a8" | 
C wy »4+ 
ha D + 
. £22 We 
* 7 . [4 5 
$i 


24&2e=44t and 24x —8= — 164 which is mark. © 
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& - Multiplicand 3ab+ 4c —24 - 


Multiplyar 2ab—3cc—a 


6aabb{-8ccab—4aab F 
—gabcc — 12c*þhG6Acc 
— 3aab — gacc-1-244 


—_— — 


—_— ——_— —_ =  -——— 


Produ& 644b0+-—7Tazb—abic— 12044+-24+244 


———— — ——_ | ——_—— | ———— ——_—_— _ 
— — _ 


L— —— 


* 
. 
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CHAP. TV. 


Divition in Algebraick Integers. 


I. TN Diviſion Algebraical ( as in Diviſion in 
Common - Arithmetick ) there are two 
Quantities given to find out a third ; which 

Quantity ſought 1s called the Quote, or Quo- 
tient ; and of the Quantities given, that which 
is to be divided, 15 called the Dividend, and the 
Quantity by which it is to be divided, i 1s called 
the Diviſor ? 


II. When it 1s required to divide one number 
or quantity by another, if you place the Divi- 
dend for the Numerator , and the Diviſor for 
the Denominator of a Frattion, that Frattion 
ſo compoſed 1s equal to the Quotient that m_ 
ariſe 
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ariſe by the real Diviſion of the one by the _ 
other. 
For if it were required to divide 4 by x, the 
quotient would be 5, or if it were required to 
divide 12 by 7, the © #otzent would be £3="5, 
The reaſon of which is the ground of the gene- 
ral part of Diviſion in Algebra ; for when one 
Guantity is to be divided by another, ſet thequan- 
tity that is Dividend for the Numerator of a 
Fraction, and the quantity that is the Diviſor ſt 
for the Denominator. | 
'* So if it were required todivide the quantity b 
by the Quantity 4, I would place them thus, viz. 


— which ſignifieth the Quotient of b divided : 


by 2. 

In like manner if it were required to Di- 
vide abe by cd, the Quotient would be x. 
And if 54c were to be divided by 3cd, the 
Quotient would be i=, And if bed were to 
be divided by 7, the Quotient would be ==.  : 
_ The fame is to be obſerved in Diviſion of 
Compoutid Algebraick Integers, for if it | 
were required to divide a+b by c, the 
Quotient would be”, and if 5b were to 
be divided by 3a+ bed, the Quotient would 
be rh 


Mite © 
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More Examples of Diviſion according to the forege= 
0 ing Rule. 


Dividend ca | 3ace | 34a--e—f 
Diviſor fg 156 


—— — —- EEE Al-—_ Go —oo— —— c—— 


Quotient —— 


fo n5b atbte 


W——  ——— CE nY 
_ — — —Yy 


Dividend «'b | 15bb | 6as 
Diviſor + 36? | 3 


Quotient 82 — 
36? 7CC 3 


II. When 1n any Quotient that is expreſſed 
according to the foregoing Rule, there are the 
ſame Letter or Letters repeated in every part or 
member of the Numerator and Denominator, 
you may cancel ſuch Letter or Letters, but be 
{ure that what you cancel in one part, tocancel 
the very ſame in all the reſt. So ſhall this new 
QUageary be a true Quotient, equivalent to what 
it was before the ſaid Letters were cancelled. 


Example. What is the Quotient of b4 di- 
vided by b? According to the foregoing 
Rule theQuotient is % 3 but becauſe the letter 
b is found both in the Numerator and in the 
Denominator, therefore cancel b in both of 


them, 
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them, and'then you. will find the Quotient 


to be d, for \=4. 


Again let it be required to divide ab ad © 


by acd, the Quotient is =, and becauſe 
the letter 4 1s found in every member of the 


Numerator and Denominator, caſt it out of - 


every one, and then you will have = tor 
the Quotient. 

Likewiſe if you were to divide ab+ abc-+abe 
by abd-abf the Quotient you would find to 
be 22zx7- Which being contracted by cancel- 
hng ab 1a each member of the Numerator 
and Denominator, there will be found 
== for the Quotient. 

And bb-++ b being to be divided by 6b, the 
Quotient will be ?,> and by cancelling 6 in 
every part, there will beb +1 for the Quo- 
tient abbreviated, for == === 
celling b in every part, there will be == 
and =—=b +1. 

Theſame is to be obſerved whether the ſigns 
be + or—: ſo if itbe required todivide ab«+ 
cbe, bybde—bce the Quotient will be === : 


bac --bce * 


And becauſe be is found in each Quantity, | 


” » 5 
i my 
> 2p 25 oe” a. 


—=—== and by can- . 


I cancel it, and then the Quotient contra- . - 


Fed, or abbreviated will be found to be =. 


More 
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More Examples of Contrattions or Abbreviations in 
+ Diviſion of Algebraick, Integers according to the 


W foregoing Rule. 


Dividend 44a | ad-ak-4 


beard 


Diviſor aa |{ a cod-cmd 
bea-crd 


Quotient —— 


' 
aaa | ad-akya 
l 
i 


Quotient | 4 br 
- contracted $ © d-kt1 =_ 


IV. If when it is required to divide a Simple 
... or Compound Algebraick Quantity by a Simple 
* Quantity, there be prefixed to every member a 
© number, or numbers, that may be divided by 


- any other number without any remainder, then 


- inſtead of the given prefixed numbers prefix the 

Quotient of each of the ſaid numbers divided 
. by the ſaid common meaſurer, not negleCfting to 
cancel any letter that may be found in each 
part of the Numerator and Denominator , ac- 
cording to the foregoing third Rule. As for 
Example. 

Divide 16bc by 464. Here according to 
the foregoing Rule, the Quotient is 5, bur 
becauſe the prefixed numbers 16 and 4 will 
admit of 4 for a common meaſure, therefore 
I divide them both by 4, and the Quotients 
are 4 and 1, which I prefix to the given 
Quantitics anſtead of 15 and 4, ant then we 


Quo- 
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Denominator, cancel it, ſo have you £=;; 
for the Quotient required. 


Moreover 154b«-+ 126d being given to be 


divided by. 3bg, the Quotient will be found 


to be £—<* 


For, I firſt diſcover that the prefixed _ 
numbers 15, 12; and 3, have 3 for their 


common meaſure, by which they being ſe 
verally divided, give 5, 4, and 1, which 
being prefixed to the ſaid Quantities after }, 
(which 1s found in every quantity is cancel- 
led) there will be == for the true Quo- 
tient required. 


Afore Examples of Contraition in Diviſion, accor- 
ding to the two laſt Rules. 


Divide 8bc | 286d | 324be 
by 4b | 16d l24cd 


_— 


— Wh. ute ww O©£eo© 


Bbc | 28d 1 226e 


———_—_—_ 


Quotient —— ; 
46 | 16d |  12acd 
Quotient | 76 8% 
contracted q 2d 


V. When in Compound quantities one or more > 
letter or letters is repeated in every membef, 


thea will the remaining Letters in each quantity 


evenly : 


pe, A 


Fe” - , Chap, | ; 
Quotient will be =, Or LY and becauſe þ 
3s contained both in the Numerator, and the 
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' . _ evenly divide the ſaid Compound quantity with- 
*  ., out any remainder, and the quotieat will be 
= the Letter or letters repeated incach member as 
- = aforeſaid. As for Example. | 
- 1. What istheQuotientof ba-4ca dividedby 
 b-þc? Here it isevident that the Quotient will 
".- be; for proof whereof take the Divifor b-þe, 
and multiply by the Quotient 4, according to 
4 the fifth Rule of the fourth Chap. and the. pra- 
rr duy&t will be ba-þca equal to the Dividend. 
2, Likewiſe if it were required to divide 
. bad-b-cad by be, the Quotient will be found 
to be ad. 
3- Alſo by the ſame reaſon if you divide 
'  24b-2acd-2adb by b-cd-db, the Quotient will 
be 24, and if you divide the fame dividend by 
 2þ-2cd—-2ah, the Quotient will be 4. : 


More Examples of the like nature. 


Dividend 64b-|-2ads | 4bc-4-3cd-1c 
Diviſor 6b-4-2dc { 4bTÞ434-1 


- 
i. —Y 


ww 


+ - = > + % + Y « % 


4 Ci 


—————_—_—— _— TD — 


The reaſon why —1 1s the laſt member of the 

” laſt example 1s, becauſe —c, or —1c 1s the laſt 

member of the Dividend, for according to the 

thirteenth Rule of the firſt Chapter, when a 

uantity hath no number prefixed to it; 1t is 
{oppoſed to have the number 1 before ir. 

And here note, that as in Multiplication of 

> Algebraick Integers -|- by +, and — by — produ- 

> ceth -þ, and by— produceth —; ſo. in Divi- 

> Fion, if you divide -+ by --, or — by —, the 

N {ign 
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fign of the Quote will be --, but if you divide 


++ by —; or —, by +, the ſign of the Quote will + 


'be—; ſoif 3abbe dividedby 3a, the Quote will 
beb, or + 6, and if —3ab bedivided by -3a, the 
Quote will be, for if you multiply -34 by +, 


the produCt will be —3ab by the third Rule of © 


the fourth Chapter foregoing. Alſo if you divide 
+3ab by —3ay of -3ab by 43a, the Quotient 


Chap. 5 
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will be —b, for +34 being multiplyed by -b, 


produceth —3ab, and —34 being multiplyed by 
—b, produceth -|-3a. 


VI. From a due conſideration of the mannet © 


of operating the Examples of the laſt Rule, a 


way may be diſcovered to divide a Compound 
Quantity by a Simple, or Compound Quantity, 


and to find out the true Quotient when it likes 


wiſe will be a Compound Quantity, the prattice * 
of which will be made plain by the following - 


Examples. 


Example 1. Let it be required to divide ba-{-ca, 
by 4. Having placed the Dividend and Diviſor 
as Is uſual in vulgar Arithmetick, and as you ſee /* 


in-the following operation. 


a -— 4 ( b-e 


ca 


—Ca 


(0) 


Then dol ſek - how often 4 is contained in baz 7 
(the firſt member of the Dividend) and the an- 


"1 VET 
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fwer is b times, therefore I put 6 in the Quo- 
tient, and thereby I multiply (a) the Diviſot, 
and the product is j-ba, which muſt be ſubtraaed 
from 64 1n the Dividend, (and thereforel change 
its ſign into -ba by the firſt Rule of the third 
Chapter, -and oe tematineth o, then do I 
bring down ca the next member of the Idi- 
vidend, anddivide it by a, and the Quotient 1s 
-+c, by which I again woltiply (a) the Diviſor, 
and - ProduCt 1s ca, which ſubtrated from 


- ca there remaineth o, and ſo the work of Di- 


dend. 


viſion is ended, and I find the Quotient. of 
ba-{-cadiviged dy a to beb-{-c; toi proof where- | 
of if you multiply bc by 4a (the Diviſcr) the 
product will be ba-|-ca equal tothe glven Divi- 


Example 2. Let it be required to divide 


.» : beet tobe by b-j<c. 


Having diſpoſed of the Dividend and Diviſor 


-- in order to the work with a crooked line behind 
- which to place the Quotient, as in Common 
' Arithmetick ; then firſt I ſeek how often b (the 
firſt member of the Diviſor is contained in ba, 


(the firſt member of the Dividend) and there ari- 


ſeth, which put 11 the Quotient, and there- 


by multiply each member of the Diviſor, v4z. 

b-ſ-c, and the produtt is ba4J-ca, which place un- 
der the two firſt quantities of the dividend to- 
wards the left hand, v:z, under ba--be, and by 
the firſt Rule of the ſecond Chapter ſubtract 
it therefrom, ſo will the remainder be o; to 
which | bring down the remaining part of the 
dividend , viz. be-|-ce, and divide be by e, and 
there ariſeth in the Quotient e, by which I multi- 
ply the whole Diviſer bc, and the Produtt is 
be-l-ce , which ſubtracted from _ the _ 
Y en 


310 Diviſion of Chap. A be 
dend be-j-ce, the Remainder is o. See the whole _ 
work as followeth. 


© wotient » 


s bc) noe (ae 


So that the quotient. is a-j-e, now to prore 
the work , multiply the Dzviſor b{-c by the 
Quotient (a-e) according to the fifth Rule of 
the fourth Chapter, and the Prodntt you will ' 
find to be ba+ca-þbe--ce which is equal to the 
given Dividend; and therefore I conclude the -* 


operation to be truly performed. Wh 


[i Example 3. In like manner, if you divide © 
> — %4+d+cafrd—ar—de by a+, the Quim © 

will be found to be b-c-e according to the fol- © 
lowing work. 4 


a-l-d) ba-d-bd-l-ca-hated de (b om 
"2 a Ca a—ae— — 7 
E- ba-bd 1 


- 


Y 

6, - 
as SS 
Py 


> 
bd. 


1 


Chap. Js eebraical k Integers. 3I1 


The work of the laſt Example explained. 


In the foregoing Example, Firſt, [ divide b4 
(the firſt member of the Dividend) by 4 the firſt 


- quantity or member of the Diviſor, and there 


ariſeth 4 in the Owrient, which is +a, (be- 


'. cauſe the ſigns of the Dividend and Drivijor are 
\_ +) and thereby I multiply the Diviſor a-{-d. 


and the Produtt is ba-j-bd, which I place under 


.the two firſt members of the Dsvidend as you 


- "ſee in the work, and ſubtra& it therefrom, and 


a 


the remainder 1s 0, to which I bring down the 
two next quantities, viz. -þca4-cd. 
Then do 1 divide +c« by 4, and there ariſeth 


© -Jn the Quotient -þ-c, (becauſe the Dividend and Di- 
.-- viſor are both ſigned +,) by whichTI multiply the 
_ > faid Dzvsſor, and theProduct is --cacd which I 
-**placeunder the dividend,and ſubtratt it therefrom, 
->and there remaineth o, to which I annex the two 


"next and 'laſt members of the Dividend, viz. 


—ae—de ; and divide —ae by +a, and the Qno- 
tient is --e, (becauſe the ſigns of the Dividend 


\.. and Diviſer are different, viz. the one -{-, and 
- the other —) and thereby I multiply the whole 


% 


Diviſor, and the Proguft is - ae—de which ſab- 


" tracted from (-ae—&e) the Dividend, the re- 


mainder 13 0, and ſo the work 1s finiſhed, and 


-— the Quatient ariſing by this Diviſion is b4-c-ez 


; of the foregoing Example are not placed in the 


as you may prove at your letſure. 


If the quantities or members of the Dividend 


"> fame order that is there expreſled the , ef- 
> feCt of the operation will be the ſame, as you 


3. 
x 4 


> may ſee by the following work. 


4 
6 + 
, 


IE Y 2 Deviſor 


&#* 
» 
ed. 


v__ l 
"4 'f 
SS 1 
- : 
_ 4 4 ' 
©; WA 
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Diviſee Dividend | Quotient 
ad) ba-hca-ae--bdl-cd- de (bd-c-e 
ba-\-bd | 


TEE” on 
SS —_— 3 £ 


Firſt, I divide ba by a, and the Quote is 6, 
by which I multiply the Diviſor (a-|-4) and the 
product is ba-|-b4 which I ſubtra&t from ba - 
and the remainder is (by the Rule of the third |; - 
Chapter (ba-jca-ba-bd which being contraQted ©, 7 
by the Rules of Addition isca-b4, (for ba and © 
—ba expunge each other,) then to this remaln- 
der do I bring down the two next quantities” _ 
the Devidend, viz. -ae--bd which being annex | - | 
to the ſaid remainder ca-bd it then (makes for: 
new dividual) ca-bd—-ae-{-bd, but -bd and #4 
deſtroy cach other, and therefore the dividual 
contraQted is ca-ce, which 1 divide by a+4 3. 
before, and the Quotient is +c, by which I mult! 
ply the Diviſor, and the Produtt is ca-ſ-cd, whit 

eling. ſubtracted from the ſaid dividual ca-44 
the remainder is ca - ae- ca-cd which being col 
trafted, is - ae cd, to which I joyn the tw. 
next quantities in the Dividend, viz. —cd-4, =: 
and it makes (- ae--cd-{-cd-de) = - ae—de (for® 
-cdand--|-cd deſtroy each other) for a new d& + 
vidual, wbich 1 divide by the ſaid Diviſor 444 7 
and the Lore is —e, by which I multiply the Y* 77 


X "8." 
viſor NE En 
ERS 


_—_— 


7 Chap. 3- JAgebraick Imtegers, 313. 
=» viſor, and the Prodxtt is —- ae-de, which ſubtra- 


= ted from —ae—de ( the dividual)) the remain- 
2 deris —ae -de-|-ac-\-de=0,-and ſo the work is fi- 
> niſhed, andI find the Quotient to be b+c-e as 


>” before. | 

” But here note by the way that it doth not 
" alwales fall out that you are to divide 

' the firſs member of the dividual by Moe 
the firſt of the Diviſor, but by ſome 

other member. which you can diſcover will do the 
work without «making a Fraction. As in the 
following Example : 


Example. 4. Let it be required to divide 44—ee 
by «be ? | 

Firſt, I divide aa by a,:and there ariſeth in 
the Quotient a, by which I multiply the D:vsſor 
.a--e, and the Produtt is aa--ae, which ſubtra- 


++ Cted from the Dividend (aa—ee) the remainder is 
' —ee—ae for a dividual,-and then I do not ſeek 
- how often 4is contained in ee, for then the an- 
\*.ſwer would be a Fraction, butl divide ee by its 


correſpondentiD:viſor -þ-e, and there ariſeth =e, 
* to. be written inthe Quotient | next after «4 
but not -þe, becauſe — divided by -þ quotes —. 
Then [multiply the whole D#vifor a+e by —e, 


and the produt is —ae=ee, which ſubtratted 


'*from the ſaid dividual —ee—ae, the remainder is 
o, ſo is the work ended, andl1 hnd the Quotient 
to be a-e. See the operatton. 


/ Y . Ip 


» <8; 
» 
> 2 
».4 


Diviſion of 


ST 470) 44=—e8 (4-6 \N 


(0 oO) 


Exanyle 5. If it were required t6 divide aa+4- | 
abd--baa-bbd by aa-bd by the Quotient * 
alway be found to be 4+6, as appears by the 
WOTrcx. | : 


aa-l-bd J > WTTVINE'S. (ab 
aaa-ayd 


0 - 0 baa--bbd 


: 
"S* EN, 


O © Bae 


Example 6. If aan—abb-\-ahd-\-baa-bbbbbd ; : 
bedivided by «+6 the Quote will be 4a—bb-va, | 
as bythe operation. | c 


a+b) a44—abb.-abd-Hbae—bbb-\bbd (aa-bb-vd © 
1 © aaad-bas 2 WY gia q” 
| —abbl-abd 
—abb —bbb is 
-abd+bbd : Ko 

-abd--bbd NE 


ha. O O 


'* Chap.5s. Algebraick Inoegers, 215 
1 Example 7, Let it be required to divide 
2 18abbc-{-gbbee+24bce+ 24abc-16ce by 3be--4c, 
'# the quotient wall be found to be 64b--3bc--gc. 
” See the following operation. ... 


Diviſor Dividend Quotient 
35;+4c) 18abbc+gbbee+24bee+24abe—+16cc (64b+3þ6+46 
1 8abbc-+-24abc | 


—+gb3cct+24bce 
—+Gbbcc +1 abce 
+1 2bcc+1IS5cc 
—+12bcc +16cc 


RC... —_ 


© Q 


- When Algebraical Dirion gcordng to the 
©» Rules before delivered , will not exaQtly . 
. performe the work without any remain- 

-- der, then-you may place the Dividend and Divi- 

ſor Fraction wiſe, which is indeed the moſt ge- 
neral practice orgs Algebriſts ; or elſe pra- 

-* ceedin Diviſion as far as you can by the pre- 

- ceeding method; and then place the .remainder 
-- fora Numerator over the Diviſor, as in the 
following Example, where a« —bb--«c is divided 


by a+b, and the quotient 1s ab — » the re- 
mainder being oc. 


_—_— @ TT. 
CHAP. VI. 


The Dorine of Algebraical ® 
Fractions. And Firſt, 


Of R eduGion. A 


I. HE that intends a conſiderable proficiency |» 

.4. 4 in this myſterious Art, muſt be very 7 
well acquainted with the Doctrine of Vulgar Fra- 
tions, a' mean knowledge therein not being ſuf- 27 
fictent ; for all operations whatſoever 'in Alge- 17 
braick FraCtions haye their dependance thereup- 7 
on, being wrought in every reſpect as vulgar Fra- 3 
tons they are by the help of the Rules contained Bo 
in the ſeveral Chapters foregoing, and there are + 
very few queſtions ſolved Algebraically , but &* 
what have one or more Frattions concerned in |” 


ending Fes 


Toreduce Fraftions, having unequal Denominators 
to Frattions of the ſame value , having 4 
Common Denominator. iP 


I!. When you would reduce Algebraical Fra- 
ctions toa common Denominator, multiply the 
Nvumerator of the firſt FraQion into the Deno- 
m1nator or denominators of the reſt, ſo ſhall the 
wy + -26} be a Numerator equal to the Nome 
IX SR, , "5h = | _ 


© Chap. 6, ÞAlgebraick Frafions, 317 


Ne of the firſt Fration, likewiſe multiply the No- 
*® merators of the ſecond, third, &c. Fraftions in- 
"2 to all the Denominators except its own , #nd 
XX the ſeveral products ſhall be ſo many new * thorny 
* rators, then multiply all the Denominators con- 
7 tinually, fo ſhall the product be a common De- 
” Nnominator to all the Numerators found out as 
before. 


4 g 
Example 1. Reduce F and = to a common 


*- - Denominator. Multiply the Numerator 4 (of 
”- the firſt Fraction). into the Denominator (c) 
-- of theſecand FraCtion, and the product is ar, 
-- for a Numerator =4 , then multiply (4) the 
2. Numerator of the ſecond Fraftion into (6) the 
-- Denominator of the firſt, and the product ts ab, 
>> for a Numerator =, then multiply the Deno- 
= minators together , viz. \b into c, and the pro- 
>> duct bc is the Denominator common to both the 


> Numerators , ſo will the 2 new FraQtions be 
Was ac a ay a | 
- and 5: for = F and 5; == 


<4 


5 
Example 2. What Fractions are = — and 


bl 


: = C - . 
+ 7 havingan equal or common Denomnator ? 
J- 2 


Fo _ ”., bed C4, 
\ Facit 7,” cy 90d 77 for 4\ad—=aad, — the 


Numerator a, and bxcx4—bed— the Numerator 
> 6b, and cxcxg=cca= the Numeratorc , 22d 
 cxa*d=cad which 1s the common Denowt 
= nator. | 


To 
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Fractions. And Fit, 
Of R edu@ion. 


well acquainted with the Doctrine of Vulgar Fra- 
Ctions, a” mean knowledge therein not being ſuf- 
fictent ;, for all operations whatſoever 'in Alge- 
braick Fraftions haye their dependance thereup- 
on, being wrought in every reſpeCt as vulgar Fra- 
tons they are by the help of the Rules contained 
in the ſeveral Chapters foregoing, and there are 
very few queſtions ſolved Algebraically , but 
what have one or more Fractions concerned In 
Its -operation: | Io 
Toreduce Fraftions, having unequal Denominators 
to Frattions of the ſame value, having 4 
Common Denominator. iy 


I. When you would reduce Algebraical Fra- 
ctions toa common Denominator, multiply the 


Nvmerator of the firſt FraQtion into the Deno- 
m1nator or denominators of the reſt, ſo ſhall the 


- 20} be a Numerator equal to the Numerator 
>» & T7 F 7 = : | O 


- A 


<Y 


ww - 


_ 
, VS 
_ Chap. 6. 
5 "I 


The Dodrine of Alebraica 


[. HE that intends a conſiderable proficiency |» 
in this myſterious Art, muſt be very 7 


» 
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A 


Ng 


F : 
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= of the firſt Frattion, likewiſe multiply the Nu- 
hs merators of the ſecond, third, &c. FraCtions in- 
= to all the Denominators except its own , ind 
-# the ſeveral produCts ſhall be ſo many new Nume- 
2 rators, then multiply all the Denominators con- 
+” tinually, fo ſhall the produtt be a common De- 
nominator to all the Numerators found out as 
before. 


a g 
Example 1. Reduce F and + to a common 


- Denominator. Multiply the Numerator 4 (of 
the firſt Fraftion). into the Denominator (c) 
of the ſecand FraCtion, and the product is ac, 
© for a Numerator =4 , then multiply (4) the 
- Numerator of the ſecond Frattion = (b) the 
WE Dcnominares of the firſt, and the product is db, 
4 for a Numerator =, then multiply the Deno- 
- minators together , viz. 6 into c, and the pro- 
* duct bc is the Denominator common to both the 


* Numerators > ſo will the 2 new Fra&tions be 
Ke = & ay a : 
; ” and ho < for ==7F and ;- == 


+ 


3 "bv: 
DT 


*., 
4 "ne 
"Ig 


2 


#84 q 
fy a h 


Ad . - 
». 2 


s 


F A 
F bn 


2x: 


— and 


Example 2. What FraCtions are = 


pl 


C . - 

{ 7 havingan equal or common Denominator ? 
3 - . 

aad bed ca, 


Facit 7;* ..,; and 77 for 4\a*d=aad, = the 


cada 
Numerator 4, and bxcx4—bcd= the Numerator 


op o b, and le dn the Numerator c , and 


WM ocxoxd= Cad which is the common Denomi- 


7 nator. 


. 


Redu@ion of Chap. 7 | 3 
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318 


Terms equivalent. 


"HT. When in' the Numerator and Denomij- 
mator of an Algebraical- FraQion, the ſame let- 
ter or letters 1s contained, then cancel the ſame 
in both, and if there be any numbers prefixt, 
if youcan diſcover any number that will divide 
them both without any remainder, then prefix 
thoſe quottents inſtead of the numbers prefixed 
before ; ſo: ſhall this new Frattion | be of the 
fame value with the Frattion propoſed. 


ny RY 4 by cancelling d 
So will —; be reduced to 7 , in the Numeraty | 


; and' Denaminator. 2 
E- | 24bH—22bda , .. : JF 

| | Alto — — - being. reduced to its-loweſt  _ 
terms will be Ds by cancelling bd in every _ 


, and dividing the prefixed numbers by 8. : 
More Examples follow. 


cad b | 
ce => | 


ebm mY "Sonn- 2 
7 | 1244e—+16a4b— 3t-+4b 


p—— — y—— ___ —— wr  ——_— 


' Or if you can (in a Compound Algebraical | +: 
Fraction) diſcover a quantity that will divide 
the Numerator and Denaminator without ally fo 
. remainder, (according to the ſixth Rule of the '3 2 
Chapter) then ſhall the quotients be 5 Qs 


, IChap. 6. Algebraick Fraifion. 319 


*=new Numerator and a new Denominator equal 
$0 the Fraction in its given Termes. As in the 
_*Jollowing Examples. 


y 


ba-+11 aa+248-+6e 
b44 — 4 a+ =O 
aa—24t—tt—g—e { aaaa—bbbb 
A—t | "; ib F=aa-bb 


To rednce an Integral quantity to an Algebraical 
Frattion. | 


FV. Multiply the given Quantity by the in- 


tended Denominator, ſo ſhall the Product be the 
> Numerator required. As in the following Ex- 


__—amples. 


Let it be required to reduce the quantity 6 


to a Fraction, having ad for its Denominator.. 


To do which 1 multiply the given quantity bb 
aa, and the produdt is the Numerator, viz. bel 


| bad "2He* 
-- ſoſhall — be the FraCtion required, for ;=6 


bad 


Alſo if it were required to reduce the quantity 


'e to aFraction, whoſe Denominator ſhould be 


beo+ce 


+, it would be 557. 


V. If it be required to reduce a mixt quantity 


to a Frattion, multiply the Integral quantity by 


-. the Denominator of the Fraftional part, and 
- >; Join the produ&t to the Numerator 0 
--3 &ional parr, ſo ſhall the fun be the Numerator. 


Ree . *. © 

Z Asin'Example 
* SIN . 

= LS = 
mo ” 1 

. IE. 


the Fra- 


Reduce 
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Reduce a-Fb-+- 7 toan improper Fraftioe, Mult, © 
Y 
: 


the Integral part 4-6 by the Denominator 4, © 
and the Prodtt da4-db which bring added to the 
numeratorc, makes da-\-db-l-c for the numerator, H 
cowhich placing @ for a Denomigator, it gives 
C , C EE. - 

7 ——a-Fb-|-7 for the anſwer. 

VI. When you are toexpreſsan Algebraick In- | 
teger Fraftion wile-without an Aſſigned Deno- © 
minator, then make the given quantity the Ny- |. 
merator, and i the Denominatar. | 


b 4 
So will ab be and cd will be — and «bb © 


2. 4 
will be : } Bo CC. 


\ Theſe things are fo plain that they need no 
farther explanation by examples. 


CHAP. VIE. 
Of Addition and SubtraQtion " 
. of Algebraical Fractions. 
L I | 7Hen the Fractions iven to be added 4 
4 VV rodhhbe have n.ogual Or Common _ 


Denominator, add the Numerators togethery 


and place their ſam for a Numerator over the > 
POCO PA col 8 


of : ' , | w_ 

E 4 T Chap. 7. of Algebratch Fra@ios. 32C 

$i ; common Denominator, which new Fraftien ſhall 

-# be the ſum of the given Fraftions, but if they 
"2 have not a common LDenominator, reduce them 

> by. the ſecond Rule of the ſixth Chapter, and 
- then proceed as before. | 


Focegh 1. What is the ſum of 5 = and = 7 " Fa- 


. a -+4c 
cit 7j- the ſumof the Numerators, viz. 4 


2 
and ac 1s a-|-ac which placed over the Denomi- 
- A 3-07 : 
nator b, gives "7 for the ſum required. 


abc de _ 
Example 2. So alſo the ſum of 7 and will be 


abc +a? 
ho | —_— ab 
| "IO 3. And the ſum.of | — 
&at 4 OP" - : 
and - will be found to be = for the ſum 


of the Nonlin is a|-b-c-|-a+b+-c+2a-2b 


— 44, 
o 
Example 4. Waat 1s the lum of —and — Fa- 


: aA —+c0 
b,. cit —5 the given Fraction being reduced to a 


'* common-Denominator by the ſecond Rule of the 
ad cb . ad xv, 


fixth Chapter, are j7 and 5; whole ſum is —4-- 


Example. 5+ What is the {um of - > 20d = 


; acd +bbd + 2jz0* 
4 SAX" aa 


K4, 
.* 
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_ Il. When 1t 1s required to gather mixed quan. ® 
tities into one ſum, then add the frattional Uh 
parts together, by the foregoing Rule, and like. + 
wiſe bring the Integers into one ſum, and the 4 


ſum of theſe two ſums will be the ſum required. 5 
Example. 


a+b 


Whatis the ſum of bb-|-Fand eaþ 


— 


The Sum of the Fractions 
07 5 uae by the forego-d 
Ing 


abd-+ca+b | 
---- by 


ule 1s 
To which ſum if pon add 
the Integral parts of thef | 
propounded mixed Quan- bb-þ-cd | 9 
tities, the ſum required will 


be 


Subtrattion of Algebraical Frafions. N 
HH. 1f the 2 given Frattions have not a com- |. 
mon Denominator, then reduce them to ſuch by 
the ſecond Rule of the ſixth Chapter, then (by the © 
Rule of the third Chapter) 1ubtra& the Nu- © - 
merator of the Fraftion to be ſubtrafted from 
the Numerator of the other Fraction, and place 
the remainder for a Numerator over the com- 
mon Denominator, which new Fraftion ſhall be *. 
the remainder ſought. Asin the following Ex- *. 
amples. © 
ab be $55 

| If you would fubtra&t 7 from 7, Take the 
Numerator ab from the Numerator bc, and the 
remaindzr is bc—ab which being placed over the 7 
| Denom1na* S 


ebay: 7, Algebraicel Frattions. _ 323. 


fn. 
EDenominator e, it will give —- for the re- 
T7 nainder, or difference ſought. 
$ - Ac mm 
*Z Alſo let it be required to ſubtrat == 


| bcv> 86—24. 
F from —— | 


The Difference of the 
Numerators of the Sr 


 FraCtions is 


= Whichremainder or difference 
being made a Numerator to thel b-4-4c—5—4 
> common Denominator will give( bs 
* the difference ſought which is 


And if it were required to ſubtra{t — 


From a4 The given mixt quantities will (by 


"the fifth Rule of the ſixth Chapter) be redy- 


cerra at—red—be 
-ced to —_— 


* * Which will be redu- _—_— 
:ced to theſe Frattions of 
- {the ſame value , having "and 

2a common Denominator , TOS 
ViR. 


ce 


And if from the Nume- | 


*. rator caae--abe you ſubtrat 
"as "the Numerator caeccd—cc Cage=+4ht-'atecd-xech 


there will be given for the W 
F remainder ſought, viz. 


la 


524 Multiplication -_ Divif 01 Chap. a, 

In like manner if from 4 it be required to. 
ſubtract _ Firſt by the fourth Rule of the 
fixth Chapter, reduce the quantity 4 to the in-/ 
proper Fractional Quantity - [= and therefrom. : 


Jubtratt the given FraCtion _ ſo will you have” 


ab—at—a—c F 
the remainder ſoughtwhich is —j—;+- » 


CHAP. VIII. 


Y 


Multiplication and Diviſton i 2 
"I" Fractions. $ 


Algebraical FraQtions the one Þ. * 
the other, the Seork is the ſame as in Vulga - 
Fraftions, for if you multiply the Numerator: 
of the given Fractions together, and likewik'- 
their Denominators together, and place thei” Wu 
ReſpeCtive Products for a new Numerator, and! = 
a new Denominator, that new Fraction ſhall b YZ 
the Produtt required. 


l. V Vis It 1 required to multiply two, 3; 


* 
wes 
t 
FS mY 
» . WO, 
Exampli 
* 
F *, . 
—_— 2? 
- 
” * 


Nan 


b; 
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we” > 
=F Ch Pp 8 
Ws 5 
8 
* 


TR [, = y the Produtt of a multi- 


Y plyed by = :, Facit ©; NW 9a” ab=9aab which 


#15 theN umerator, uh e-b=cb the Denominator. 


34-+2E - 


Example 2, What is the Produ@ of z3cb 


I 2c1a—+2ccd 


J multiplyed by = <<? Facit ,,,,,-.- 3 for qcd*« 
HS which 1s the 42 pore-aj 
' Example 3. What is the Product of PIR —mul- 


. B84acb +8c:bb 24d +bdl 
Wares by $-}= ? Facit - - _ —= p 
da-+bc 3b 
or «+7= = and 847 =*** by the 
da—+be B8ch+1 


Bute of the ſixth Chapter, and 7. 


* k Bdach +8ccbb +22dd bac 
. ” 7 which i 1S the Product re- 


quired. 
* Example 4. VVhat is the Produ@} of ab multi- 


aa) —+400 ab 


—p 
' >plyed by =? Facit — ; for «= and 


- —+þ ns” 
£ GD =_— which is the Product required. 


c 


_ 


* II. If it fo chance that you bave a Fraction to 
/be multiplyed by an Integer that 1s equal to the 
-*Denominator of the Frattion, then take the 

*>KNumerator ior the Product 
dt— 2404.4 


5 Examp'e. What is the Produtt of — —: 


; Xing multiplyed by a-e? Facib aa—24e-bee. 
WW, Z The 
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The reaſon of which is plain, for the Numera- © 
tor being multiplyed by the Integer, and the ' 
ſame Integer being put as a Denominator to the | 
Produtt, the Quotient ariſing by ras of -- 
the Numerator- by the ſaid Denonlinator, will 
be equal to the Numerator of the given Fre 


. 4 _ Oo 
ction ; fo XD== -—PY of 


ts 


TI. When it is required to divide one Alge- & 
braical Fraction by another, if they have a com- © 
mon Denominator , cancel the Denominator, 
and divide the Numerator of the Dividend by :*: 
that of the Diviſor, ſo ſhall that Quote be the"! 


Quotient ſought. | ; 
© . * =: AUG | b 
SO if 1t were required to divide — by = the = 


Quotient will be found to be ==, for havin 


caſt away the common Denominator 4; and di 
vided (abc) the Numerator of the Dividend by: 
(bcc) the Numerator of the Divifor, the Quo; 


tient will be |” which is — by cancelling bc inthe; 


Nemerator and Denominator. = - 
Iv. When the given Algebraical Fraction”, 
Have not a common denominator; then multiph” * 
the denominator of the diviſor into the Nv 
merator of the dividend, and the product 
a new numerator , alſo multiply the numerato 
of the diviſor into the denominator of the div 
dend, and the product is a new denominatory*- 
which new Fraction is the quotient ſought, and 
this is a general Rule in all caſes whatloeveh |» 
and is the ſame with divifon in Vulgar Fractr > 
ons, only keeping to the Algebraick Rules > 
: | T E xamp/t ; : 


——— 
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* pranple: What is the quotient of < = being di- 


4 | Sided by =? Facit - <= for c*a=ca, (the new 


Numerator,) and 4:b=ba (the new Denomina- 


r. 
MO >: | ORB noo 
nes. [f 1t were required to divide 7 


be a 


by : 2 the Quotient would for the 


-yumerator of the dividend is a and the de- 
| ” pominator of the diviſor is ab , and a+* 
© 32-+þ=3a4-|-4abbb which is the Numerator ;' 
"and the numerator of the diviſor is 2bb, and the 
denominator of the dividend is c, and 2bb*c= 
: ſt which 1s the Denominator. The like is to 
be obſerved in all cafes both in multiplication, 
ad Diviton of Algedraical Fractions. 


CH AP: IX. 


The Rule of T hree in Algebra- 
* 1ck (Jnanrities, 


1. "HE Rule of Three 1n At quantl= 
ties repreſented by Letters, ( whether it 


Eibe Dire or Inyerſe) differs not from the Rule 
4 | | T3 of 
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of Three in Vulgar Arithmetick, Reſpect being 
had to the Rules of Algebraicai Multiplication 
and Diviſion, before delivered in this Book, for 
(ina dire proportion) if you multiply the {- 
cond term by the third, and divide the Produt 
thereof by the firſt, the quotient will be the | 
fourth quantity ſought in proportion. 


Example 1, If b gives c, what will 4 give ? 
ca. 


Facit obo 


In this Example the ſecond and third quanti- 
tiesare c and 4, which being multiplyed toge- 
ther, produce c4 by the Third Rule of the 
fourth Chapter, which being divided by (6) the | 


ER” JE | 
firſt quantity, the quotient is — which 1s the 


fourth proportion ſought for. 
6 2: £22 & : br 
U 


Which may be proved according to the proof 
of the Rule of Three Direft laid down in the 
Tenth Chapter of my Vulgar Arithmetick: 


For, 
The Produtt of the ſecond and third Terms is 


cd. And i 
The Produtt of the firſt and fourth Terms is | 


bd 


7 


And by 3d the Rule of the 6th Chap. <= 
{the firſt Term) which was to be proved. 


Ex ample 
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Example 2. If bc require d, what will 44-e 


require ? Facit —— Yor, 
UF 


| ad 1s 
ke 405: &rp 1 


Example 3. If 12 require 36, what will 4ab 
require ? Facit 1442= 1246, For, 


—_— TR” 
p I2 


Il. Nor wlll the operation be different from 
the former, if any of the 3 given quantities be a 
Frattion , or if they be all Frattions, obſerving the 
Rules of multiplication ' and Diviſion in Alge- 
braick quantities; or when any of the given 
Terms is a mixt quantity, let it be reduced to the 
orm of a Frattion, by multiplying the Integral 


part by the denominator, and joyning the pro- + 


dutt to the numerator of the Frattional part 
and then multiply and divide as before. 


Example 4. It b-|-— require 4, what will - re- 


S quire? Facit pl? For if you firſt reduce. 


abe + 
abo+c1 


b-1-— to the form of a Fraton, it will be = 
and the ſecond Term 4 being ſet Frattion-wiſe, 


will be -, then if you multiply (£) the third 
& 3 Term 
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Term by (< ) the ſecond Term, the Produft will 


af * . op * # An—+r | 
be — which being divided by (=) the firſt 
adt 


Term, the Quotient will be Par, which 1s the ? 


fourth proportional ſought. For, 


> f + def 
a SR ny 


I ſhall not need here to give any Examples ir 
the Inverſe Rule of proportion in Algebraick| 
quantities, the manner of the operation beings | 
the lame with the former, only the proportion | 
flows backward, as in the Rule of Three [nverk | 
in Vulgar Arithmetick. | 


Chap. 10, : 33T 


CHAF. X 


A Collection of tome caly (Que- 
© {tions wherein the <p hi- 


therto delivered are Fxerciſcd, 
taken out of Mer. Onughtred's 
Clavis Mathematice, Chap. 1 x. 
Sir Jonas Moors Arithmetick 
in Species, Chap. 10, and 
Mr. Kerſy's Elementsof Alge- 
bra, Cap. 10. of the Firſt Book, 


I. Here are two Quantities or numbers , 
whereof the greater is 4 (=4) and the 

leſſer is e (=2) Whar is their ſum? What their 
difference ? What the product of their multipli- 
cation ? What the Quotient of the zreater divi- 
ded by the lefſer ? What the Quorieat of theleſ- 
ſer Aivided by the greater ? What the ſum of 
their Squares? What the difference of their 
Squares ? What is the 1:1m of their ſum, anddif- 
ference ? What is the diſierence of their ſum and 
differences? What is -the Product of their ſum 
and difference * What the Square of their ſum ? 
L 4 What 
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What the Square of their difference ? What the 
Square of their Produdt ? 


1 The ſum of the quantities : | 


propoſed 1s 
2 Their difference 1s 


3 Their Product by ant 


plication 
4 Thequote of the greater 2 
divided by the leſler. 


5 The quote of theleſſer Dy 2 


the greater. 
6 The Sum of their Squares. 


7 The difference of — | 


Squares. 
38 The ſum of their ſum and 
_ | difference. c 
go The difference of their 
ſum and difference. C 
10 The Product of their m2 
and difference. 
10 TheSquare of their ſum. 
12 I he Square of the difference. 


13 TheSquareof their product. | 


Chap. 10, 


2Ee 


aa—cee 
aa-\-2ae-\-ee 
aa *2ae h-ee 
aace 


[[. There are two quantities whoſe ſum is 
b(=12?) ad the greater of them is a (=8.) I 
demand what is the leſſer * What their ditfe- 
rence ? What is the product of their multipli- 


cation ? What is the ſum of their $ 


the difference of their Squares ? 


1 Theleſler is 
2 Their difference is 
3 The Produtt is © 


quares ? What 


b=-a 
2a-b 
ab -aa 


4. The 


__ 8 - 9©7-— wriye ve Ss 5 oF 
NC OE, ono ES 


«WS Soar m—— ———— CSEOITS & ” 
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4 The ſum of their Squares is | 24a-2ba+bb 
d) the diFcrence of their 2ba-bb 
Squares 1s | 


Il'. There are two Ounantities or Numbers 
who ditference is 4, (=4) and the greater of 
them is a(_ $) | demand what 1s the leſſer? 
What 1s their ſum? What- their Rectangle or 
Predut ? What the ſum of their Squares ? What 
the difference of their Squares ? 


1 The difere:ce or exceſs) |} 


beiny fubrratted from a—d 
the greater gives the lefler © 
2 Their {um tis 2a—d 
3 Their Prod or Rey RET 
gle is ' 


4 The ſum of their Squares Is | 244=2ad+-dd 
5 The differeuce of their 2 + 2 | 
Squares 1s | 4 


IV. There are two Numbers, Magnitudes, or 
Quantities ; whereof the Ratio of the greater to 
the leſſer isas » tos, (or as 3 to 2) aid the grea- 
ter of them 1s al==12.) I demand what is the 
leſſer ? What is their Sum? What their diffe- 
rence ? What their Rectangle, or Product 2 
What the ſum of their Squares? And what the 


difference of their Squares ? 


1 The leſſer is by the Rule of 3 | - 
2 Their ſum 1s p - 
3 Their difference rs | 7 S, 


Y 
| 4 Their 
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4 Their Reftangle or _} 524 
duct is 
5 The ſum of their Squares Is | aa = 


6 The difference of m2 ek 
Squares Is ok 


But if the Ratio between the leſſer and the 
greater had been given as s tor, (or as 2 to 3) 
and the leſſer had been given e (=8) then, 


1 The greater by the Rule of 'e 
3 would be c Fs 
2 Their ſum re 
; s 
3 Their difterence - _ 
4 Their Reftangle, or Product | ou 
$ 
s The ſum of their Squares "5 
: SS 
6 The difference of their —_ 
Squares, | = 0M 


'V. There are two numbers or Quantities | 
whereof the Rectangle or Produtt is 6(=96) | 
and the greater quantity is a(=12) Whatis the } 
lefler 2 What their ſum? What theirdifference? 
What the ſum of their Squares? And what the | 
diticrence of their Squares ? | 


divided by (a) the leſſer 


7 The Produft given tele 
quantity 1s | 
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2 Their ſum a+ 
3 Their difference 4—= 
4 The ſum of their Squares aa 
5 The difference of their 2 uh 
Squares. as 


But if the ReCtangle had been pivyen 6, as be- 


fore, and the leſſer quantity had been given 
e(=8$) Then 


1 The greater would have) | , 
been found by Diviſion _ 
to be 

2 Their Sum LY 

3 Their difference | Ze 

4 The Sum of their Squares. | - ee 

5 The difference of their bb 
Squares. ; 7 


CHAP. XL. 
Reduction of Equations. 


I. A N Equation is an equality between two 
quantities of different names, whether 


the 
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the compariſon of Equality be between Simple, 
or Compound Quantities, or both ; between 
which two Quantities there 1s always this Cha- 
TACCEF: WE. == 

So 1 thts following Equation, viz. a4=3c, 4 
is ſa:d tv Þ2 the farſt part, and 3c the ſecond 
part of the Equation, and fignifieth that ſome 
Number or Quantity repreſented by ais equal to 
three times another Number or Quantity repre- 
ſented by c. 

So a=b-j-c ſigniheth that ſome Quantity re- 
preſented by 41s equal to the ſum of two other 
Numbers or quantities repreſented by b and c. 

The manner of compoling an Equation will be 
underſtood by ſolving of the ſeveral Queitions 
contained in this and other following Chap. But 
when known, are mingled with unknown Quan- 
tities, In an equation they mult be ſo ſeparated 
or reduced that the unknown Quantity or Quan- 
tities may remain intire on the one ſide, or part, 
and the knownor given Quantities on the other 
fide or part of the Equation, which to performe 
is the work of ReduCtton, and which is contained 
12 the ſeveral following Rules of this Chap. 

Here note that the Quantity unknown or 
fought in every Equation is repreſented by the 
Letter 4, or ſome other Vowel, and the Quan- 
tity or quantities known or given are repre- 


Fnted by Conlonants, as b, c, 4, f, &c. 


Reduition by Addition. 


I. If equal numbers or quantities be added to 
eqnil namoers or quantities, the ſums or totals 
will be equal, and therefore 


” If 


ve SI ar a—_—_ MY ECOApIT IM Iron. 5 A 
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If it be granted that a-8=209 

Then by adding +8 to each | 
part of the Equation there a-8-þ-8=20+8 
ariſeth 


Then becauſe in the firſt part 
of the Equation there is 
--8 and 8, they deſtroy 
each other by the: Third 
Rule of the Second Chap. 
and it followeth that 


4=28 


Again let this Equation be 
propoſed to be reduced, 4-b=4d-{+b 
VIA 
Then by adding 6 to each 
part of the Equation,there | a-b4b=d+b+b 
ariſeth 
And becauſe —-b _ +barein 
the firſt part of the equa-{_ | 
tion, they deſtroy each o- CAT 26 
ther, and the Equation 1s 


Likewiſe if aa=b-c= #7 
Then by adding 6b-xc to each) | 
part of the equation there aa=ſj-b+-c 


ariſeth 


Now from a due conſideration of the pre- - 
miſes it followeth, that if in an Equation there 
be any Number or Quantity propoſed with the 
fign = before it, then if it be transferred to the 
other ſide of the equation, and cancelled on the 
fide or, part where it now ſtandeth, the etiect 
will be the ſame as the adding of that Quan- 


tity to each part of the Equation , and 
this 
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this by Artiſts is called Tranſpoſition. As inthe 
frſt of the ioregoing Examples, where it is gran- 
ted | 
That a— $8=20 
And by tranſpoſing —8 on the | 
other {ide of the Equati- 
on, making it there +8 it 
giveth 


4=28 


And in the ſecond Example where a—b=d-l-h 
By tranſpoling - b, cancelling 
it on the firſt fide of the 
equation, and making it 
-1-» oa the other, It 1s 


a—=d-+-2þ 


And let it be granted that a—bb—d=cc 


Then by tranſpoling of -bb > _ 
and —d there ariſeth $ 4=ceT-bb-d 


Reduttion by Subtrafttion, 


III. If in any Equation there be any number 
or quantity ſigned with + (on which fide of the 
equation ſoever) if it be cancelled on that ſide, 
and placed on the other ſide with the ſign — pre- 
fixed to It, the work of Reduction is truly per- 
formed, and this is alſo called Tranſpoſition, and 


1s only the converſe of the foregoing Rule. Ex- 
amples. 


Let it be granted that a+8=36 
Then if -+8 be cancelled, and 
placed on the other part of 
the equation with the 

tign — it will give 
Which equation being contratted is 4a—25 
Again 


4—=36-8 
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Again let be given 246-l-h=aa-l-cc 
By S Tranſpolition of -j-b "7 a 
on the firſt ide the Equa-| 244=aa+-cc-b | 
tion It 1s 
And by Tranſpolition of a«/ 
on the ſecond ſide of ce aa=cc=b 
equation It 1s 


Alſoif aaj-b\-c=bal-dd. 
By Tranſpoſition of bc to b * 
the ſecond {ide of the equa-> aa=ba-kdd-b-c 
tion it 1s 
And by the Tranſpoſition of 
ba to the firſt tide of the pas-be=d4-b-< 
equation 1t 1s 


Which method (in reducing of the premiſed 
Equation) is deduced from this general Axiom, 
VIZ 
If from equal Numbers or Quantities, equal 
Numbers or Quantities are ſubtrafted, the re- 
mainder ſhall be equal. 


So in the ſecond Example : 
there is given this equation, þ 24a-j-b=—aar\-rc 
VIZ. | | 
Firſt by ſubtrafting 5 from 

cach part of the Equation, 24a=anl-cc-b 

there 1s 
Then I ſubtraCt aa from each > RT 
part, and there remaineth Fo TTET 


Reduction by Miltiplication. 


IV. When in an Equation one or both parts 
are Frattions, then let them be reduced to a com- 
mon denominator by the, 29, 4th, and 5th Rules 

of 


| 
| 
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of the fixtn Chapter, and then caſting away the 
Denominator, ule only the Numer:tors, ſo ſhall 
Equations expreſt by Algebraical Frations be re- 
duced to other Equations, conliſti:z alrogether 
of Integers. As in the following Examples. 


= 
Then by reducihg 9 in the ſe- 


cond part of the equation a __n2 
to a Frattion, having 8 for "Je? 3 
irs denominator, 1t 1s 
And by caſting away the de-- 
nominator which is com- A—=72 
mon to both ir is 
- — bcd 
Again if Ds, 
Then by reducing 4, on the 
firſt ſide of the equation tol aa—+b4__ bra 
to a Fraction haveing a-|-b a+b 4b 
for its denominator it 1s 


And by caſting away the 
common denominator ajb> aa{-ba=bcd 
the equation is | 


Likewiſe if D=% 
| c 
The quantities being reduced 
to a common denominator abh ate 
are —_— 


And the common denomina- 
aboy—=acc 


tor cb being caſt away thc 
£quatien js | s 


V. Vynek 
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"V. When either part of an Equation is Com-' 
poſed of a mixed Quantity or Quantities, let the 
Integral part, or parts .be. reduced. to',a 


Fraction or Frattions, and then proceed as in. 
the laſt Example. As > 


Itis granted that b4eb-£ =ed+£ 


Firſt it is reduced to Sono —_ek | 
EO ETSY 3 


Which FraCtional cording LEI 


being reduced according bha-vbeavea=brad-hbt1 
to the foregoing Kule 1s 24 


VI. When ſome power or degree of the nums 
| ber or quantity ſought, is multiplyed into! each 
part, .and each member of an Equation, thenlev 
that degree or power be cancelled in each part 
and member” ſo will it quite vaniſh, and the 
Equation will be reduced to more Simple: Terms, 
As for Example. A MDT 3:17 


Let it be granted that aa-ba=ca 
Foraſmuch as 4 is a Fattor in' $1921: 
each part, and member of 
the equation, therefore it a--b=6 
being expunged in each, 
there ariſeth this equation. 


VII. When (according to the ſecond, third, 
fourth, and fifth Rules,) an Equation'is redaced, 
and that ſome known Number or Quantity is 
multiplyed into the quantity ſought ; then divide 
each part of the Equation by that known Quan» 
tity, to the end that.the Quantity ſought may 

A 2 have 
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have -n0 | quantity multiplyed Into-it but x (or 
unity.) Asin Exatbple. IM 


"If it begranted that © | © ba=cd 
Then becauſe the Quantity 
ſought is (4) multiplyed by 


b, 1 divide each part of the == 
equation by þ, and there ari-\ 


{th 


VII. When any one part of an Equation is 
compoſed of a ſurd Quantity, (viz.ſuch as hath 
the radical ſign +/ prefixed toit,)-and the other 
part is a rational Quantity ; then let thar ratio- 
nal quantity beraiſed to the power ſignified by the | 
Radical fignz and then.caſt away theſaid Radical 
bgn, ſoſhall both parts of the Equation bea ra- } 
tzanal-quantity. As, | 10S 


If it þe propoſed that . :Va=8 
Square 8, and place its Square 
in the room of it ſelf, caſt- 
ing away the radical ſign > a=64. 
from the firſt part of the BY 
equation, and then 1t will be 


Likewiſe if va=cd 
Then by railing the ſecond 
part of the equation, 'toits , 
Square,and caiting away the . _ 44 
radical fign from the firſt << 
part there ariſeth this equa- 
£100, 4452. | 


Again) 
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Again, if Va= 
The ſecond part of the equa- | A 2g 
tion being ſquared, and thet __,, , 
radical ſign cancelled i in the ETOORS 
hrſt, thereariſeth | & 5 


| Redution by Divifin 


IX. If "RE Quantities be divided / by equal | 


Quantities, the Quotients thence TEE will be 
equal. For, 


If ng? 
Then by dividing each. part | 
of the equation by 4, there - a=10 
ariſeth this equation, 


And if aaa=bba-\-das 
Then by dividingeach part of) . 
__ equation by 4 F_ a  aa=bb:da 
eth | 
And 4a inthe ſecond part of 
the equation being tranſpo- 
ſed by the third Ruje of this > aa—da=bb 
Chapter there ari {eth this 
equation, iz. | 


net * A ; ba-ca=dd 
2n viding eac Part ad 
of the equation by b=c,itis ; woe 


Aa 2 CHAP. 
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CHAP. XII 


To Convert Analogjes into 
* Equations, and Equations 
.. into Analootes. 


I. His is deduced from this univerſal The- | 
orem, viz. That if four quantities | 
are proportionals, the produdt of the | 

two means 1s equal to the produtt of the two | 

Extreams. and if three numbers are proportio- | 

nals, the produCt of the two extreams is equal to | 

the Squere of the means. ' | 


I. Let there be propoſed WPRAS 
theſe four proportionals. a:b::c:4 
Then by the ſaid -Theorem 

this equation will low ad=bc 
VIZ+ | 


3 continual proportionals,> «; b, c 
UVIK,. 
That is to ſay __ $2 :: 8.4 
whence there followeth' this }  __ 
: ; | _—_ ac—=bb 
equation, V3Z. 


2 Let there be propoſed theſe ; 


. UV. From a due conſideration of the premiſes it 

1s evident that Equations may oftentimes be re- 

ſolved into proportionals, viz. when the Pro- 

du of two Quantities is found equal to the _ 
U 
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duct of two other quantities: Then as any one 
of the FaCtors 1n the frſt tide of the equation is 
to any one of the FaC&tors:in the ſecond part of 
the Equation, fo is the remaining Faftor of the 


ſecond part, to the remaining FaCtor in the firſt 
part.: Andthe Converſe, 


Suppole that ; bc=ad 
From thence may be drawn 2 ; Of ; : [9 
this Analogle. $45:456 


The truth of which may be proved by the firſt 
Rule of this Chapter, for thereby the ſaid Ana- 
logy be reduced to the given equation, viz. 

C=4d. | 


ANN if .  3ba=3dc 

Then from thence may be de- RN 

duced this Analogy, viz. : 3b : C4; 34: 4 
uy 3b: 3c :: d 2 4 

Fac . "OTE 21: & 520 
Likewiſe if | be=cab-de 


Then may that equation be 
refolyed into theſe propor-> c+d: b :: c: 4 
tionals. 


And if | dd=6 ba 
Then it will be found that 6b:4::d: a 


III. When it happens that there is an Equati- 
on between an Algebraical Fra&tion, and a;. In- 
teger, if the Numerator of the faid Frattion 
can be reſolved into two ſuch Quantities, as be- 
ing multiplyed 'the one by the other, will pro- 
duce the ſaid Numerator, then will the ſaid equa- 

ME | Aa 3 tion 
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tion produce this - proportion, v1z. 
: As the Denominator of the Fraftion is to one 
of the Factors of which the Numerator is produ- 


ced; ſo is the other Fa@or to the ' Integer, unto 
which the faid Fraftion is equal. Examples. 


if it be granted that LE 


a 
X Then may that equation-- be NT © 
reſolved into this 1 1 : d:c::b:a 


For, d:c:tb:E (a) 


Again if _ &: 9p. 
Then may that equation be 
reſolved into this Analogy. : \ b4-d:c::d:a 


And zIfo if . dd = 
Then may the ſaid equation D | 
be reſolved into this Analo-> ;- b-1-4 :: a:dd 
4'E) VIZ. EFe< 


The Praftice of the. two laſt Rules will be 
, plainly diſcovered in the next Chapter (in the 
reſolution of Queſtions producing ſimple equati- 
ons) to be of moſt excellent uſe in diſcovering 
or layiny, Jdown of Theorems for the ready ſo- 
lution'bf 'the Queſtion' propoſed, ' or any other 
of the ſame nature,. which Theorems are to be 
reſeryed in ſtore for the finding out . of new; 
and' the confirmation of old Trutks. 


_ CHAP. 


Chap. 1. 


CHAP. XML-. 


The R efolut! tion of Adin 


_ cal Queſtions CAlgebraically) 
which - _ — 


tions 


I. AX. Equation is two-fold , vx. Firſt, 
Simple , and ſecondly , Adiected or 
Compounded. 


Il. A Simple Equation is when the Quantit 
ſought ({olely poſſeſſing one part of the Reutivin) 
15 either expreſſed by a Single or Simple Root, as 
a, or by a Singleor Simple Power as aa, Or aaa, 
&c. as in theſe Equations, viz. a=32, and 
aa—=64, or EHP Kh and fack like. * 2 


Ill. When a Queſtion i 5 ; propounded, Fe to 
be reſolved Algebraically, -Fhen for the Anſwer 
put 4, and for each of the given Numbers put 
 Conſonants, then proceed aecording to the Te- 
nure of the Queſtion, by Addition. Subtra@i- 
ON» Multiplication, or Diviſion, until an Equa- 
tion is Compoſed; and when the Equation is 
compoſed, then proceed to reduce-it, (accord- 
ing to the Rules contained in the 11th Chap- 
ter) until the Quantity unknown (beitig 4 or 
ſome power of a) do ſolely pofleſs one part of 

AAaa4 the 


—_— 
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the Equation, and the known or given Quanti- 
ties the other part, and then will the Quanti- 
ty ſought be alſo known. 


IV. I ſhall in the Reſolution of every Que- 
ſion proceed: (gradatim) ſtep by ſtep, according 
to the method uſed by Mr. Kerſey, each ſtep be. 
ing numbred orderly in the Margent, from the 
beginning to the end by 1, 2, 3, 4, &c. And Þ 
I: ſhall only proceed 1n the operation literally, Þ 
becauſe otherwiſe this Treatiſe would ſwell to Þ 
a bigger Volume than is at preſert intended; | 
but | ſhall give the Learner a taſte of Numeral | 
Algebra, in thefolution of two or three of the | 
firſt: Queſtions thereby. | | | 


Queſt, 1. There are two numbers whoſe ſum 
15438 (or b) and the exceſs of the preater 
above theleſler is 14 (or ©) I demand what arc 
the Numbers. | 


The Solution literally. 


1 For the greater number put & 
2 From which if you ſub- 
- tract the difference (c) you( 
- will have the leſſer, -which 
3647 > 2B hot SELT: 4 
3 The; greater and leſſer be- 
> :1ng [added together , will ( AFL PERP) 
be equal to (b) the fume OE 
whence this equation + | 
4 :And,vy the am, = ag 26=b-c 
..ot—c the equation is 
$ Lhendividingeach part of or P 
:ithe equation by 2,1t 1s | : 
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þ-+C 


And if from — you ſub- 
, b4- 


tract (c) the exceſs of the? —=a=+ 
greatcr above the. leſſer , 2 
the leſſer will be 


So that the numbers ſought are 31 and 17, 
for by the fifth ſtep (a) the greater is found to 


be = to 6: and b is given 48, and c is given 14, 


the ſum of which is 62, which divided by: 2, 
gives 3', for the greater, and by the ſixth ftep, 
if from the greater you ſubtra& the difference 
(c) the remainder will give the lefler, which is 


17, for -c=17. 


Now if the fifth and ſixth ſteps are duly con- 
lidered, they will preſent you with this 


Theorem. 


The ſum of the ſum and difference of any two 
Numbers being divided by 2, will give the grea- 
ter Number, and the difference of any two 
Numbers being ſubtrafted from halt the ſam of 
the ſum and difference, the remainder will give 
the leſſer number. rf 


The Solution Numerally. 


1 For the greater number -* A 
2 From which if you ſubtrat 
the difference(14) the leſſer _ a—14 


1s 


3 Whieh 
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. 3 Which added together, 
24—14=48 


will be the ſum,whence this 
Equation. 


4 _ by tranſpoſition of F, 
of - 14 it will - ; OA 
S. And both parts of the E- 
quation being divided by 2,( 
will give the value of (a) 
the greater. . 
6 From whichif you ſubtr«ct 
(+z) che Diiterence, the re- 
F prog will give the leſſer ( FE 
y the 2 ſtep: 


So that the Numbers ſought are 31 and 17, | 
which-will ſatisfie the conditionsof the Queſtion, Þ 


Oueſt, 2. 


There are two Numbers whoſe Sum is 56 (or | 

4) ard. the leſſer- hath ſuch proportion to the | 
' greater, as 2 to.5, (orc to 4) 1 demand whit 
he che Numbers ? 


A—=31 


We 8 


A.; jt the lefls; omber put ' 4 
2 Then by the Rule of Three Y 
find the greater, wviz.(0 4 
ec: deca $ieirt | E001 
3 Wherefore the ſum. of- the 7... ++ aa 
2 numbers ſought is. ! ow” 


4 Which tum muſk .be eq TD 1.6 
a- 


«5 


C 


to the given EEE 
this equation. y 


* 


5 Which 
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5 Which equation being re- 

duced by the fourth and fifth 
Rules of the eleventh} a= 
Chap. the value of 4 will 

be found to be 

6 And by the firſt, ſecond , 

and fifth ſteps the greater 
number will be diſcovered 


to be 


So that the numbers ſought are 40 and 16 for* 
(a) the leſſer is found to be by the fifth fiepS, 


viz. the ProduCtt of (cb) 56 by 2 divided b» 
(c+4) the ſum of 2 and 5, viz. 7 , Which 1s 
16, Cc. | 2% 

And if (according to the third Rule of the 
twelfth Chap.) the two laſt ſteps be turned into 


proportionals, it will give this 


A 


Theorem. Be 
As the ſum of the Terms which repreſent the 
ratio of two Numbers, is to the ſum of the num- 
bers themſelves, ſo is the leffer term to the leſſer 
number ; and ſo 15 the greater Term to thegrea- 
ter Number. f; 
Therefore if the ſum of two Numbers is gi 
ven, and alſo. their Ratiq, the Numbers them- 
ſelves are alſo given by this Theorem, 22 


SY 
: 


kg 
1 


—_—_— 
£ 


The 


Each purſe ? 1 For 
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The ſame Queſtion ſolved Numerally, 


x For the leſſer number put a 
2 Then by the Rule of Three 
the greater number 1s found 


viz. 2 :/5 5: a5: h ; 
2 Then will their ſum be a+ 


4 And according to the 
tenure of the Queſtion , | 
their ſum muſt be equal to a-l-5* —56 
the given ſum whence this S 
Equation 
s And that Equation being 

reduced by the fifth and 

fixth Rules of the ele-p 2'?=16 
venth Chap. the'value of «\ .. 7 

will de found to be hs 
6 Which being fum, rc 


from the given ſum, the 
greater number- is 


Queſt. "N 


A Gentleman asked his Friend (that had 4 
arſes in his hand) what money he had in each 
orſe ? To whom he anſwered that he knew not 
but (quoth he) this I know, .that in the ſecond 
purſe there are 3 (or b) Crowns more than in 
the firſt or leaſt purſe, and in the third $8 Crowns 
more than the ſecond, and in the fourth or big- 
get purſe there are 8 Crowns more than in the 
third, and twiceas many as in the firſt or leaſt, 
I demard what number of Crowns. he had in 
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1 or the number of —_— 
in the firſt purie put 
2 Ther in the Sad there is © ws 
3 And in the third there is  » ' #+26 
4 And in the tourth  - a+36b © 
5 Which acebting to the | 
Tenvre of the Queſtion 1s 3. 
double to that in the firſt, C0 ©3928 
whence this Equation 
6 Then by the Tranſpoſition 
of a trom the firlt tide of 3b=a4 
the equation, It is 
which diſcovereth the value of 4 to. be 2b, or 
3 times 8, which is 24, &c. which is the num- 
ber of Crowns in the firſt purſe, and conſe- 
quently the number of Crowns in each purſe is 
243 32, 40, ard 48, which will fatisfie the con- 


ditions of the Queſtion. 


The ſame Queſtion ſolved Numerally. 


1 For the Crowns in the firſt 


purſe put 
2 Then in the ſecond there is a-l-$8 


3 And in the third - 16 
4 And in the fourth op 


5s Which is double to the 
number of Crowns in the þ a4-24=248 
firſt, whence this equation 
6 Which equation being re- 
duced by the tranſpolition 
A—=24 


of a diſcovers the value of 
A, VIL, 


Queſt. 4. 
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Queſt. 4. 


Three men build a Ship which coft them 2700/, 
(orb) Pounds,of which Z muſt pay double to what 
A muſt pay, and C muſt pay three times as mick | 


as B, 1 demand the ſhare that each muſt pay? 


1 For the ſum to be paid by ? 
A, put | 

2 Then B mult pay 

23 Ard Cmuſt pay 

4 The ſum of theſe 3 quanti- 

. ties are equal to the total 

- charge, whence this Equa- 

- ion 

5 Which being reduced, diſ- e FR 

' coyers the value of a, v:z. mn 

which is the ſum that 4 muſt pay, viz. 3oal. | 


5 $2 , 
Therefore B' muſt pay — =600 L which is twice Þ 


b 


6 =: 
as much as A, and C muſt Pay _= 1800 [ which 
15 three times as much as B. 


Queſt. 5. 


There 1s a Fiſh whoſe head is ſuppoſed to be 
9 (or 6) Inches, and his Tail is as long as his 
Head and half his Body, and his Body is as long 
as his Head and his Tail, I demand. the 
length of ſuch a Fiſh ? "3 


1 For the lengthof the _—_ 
dy put 


2 Then will the Tail be 
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3 Then if to the Tail you). Þþ - -- 
add the length of the head, = +2b 
viz. b, the ſum is + : 

4 Which according to the te- Y . | 
nure of the Queſtion is equal , 4 +2þ 
tothe length of the body, "ID, 
whence this equation | 

s And the ſecond part of the 
equation being cleared of 
the unknown quantity 4 by 
Reduction, glves the value 
of a the length of the body, 
VIZ. 

6 Then according to the Te- 

nure of the queſtion, if 

therefrom you ſubtract (b) 3b 

the length of the head, the 

remainder will be the length 

of the Tail, which is 


*® 


4=4b 


By the fifth ſtep the length of the Body is 
found to be 4b=36, And by the ſixth ſtep the 
length of the Tall is diſcovered to be 3b=3x9 
—27. So that the length of the head is (given) 
9 inches, the length of the Tail 27 Inches, 2nd 
the length of the Body 35 Inches, which num- 
bers will fatishe the conditions of the queſtion, 


For, 36=274-9 the Body, 
And,—"-+9=27 the Tall. 


So that the whole length of the Fiſh is 
9-+27-j+36=72 Inches. 


Queſt. 6. 
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Oueſt. 6. 


A Father lying at the point of Death, left to 
his 3 Sons A, B, and C all his Eſtate in Money, 
and divided it thus, viz. to A he gave :, wanting 
44 (or b) pounds, and to B he gave + and 14, 
(or c) pounds over, and to C he gave the reſt, 
which was 82 (or 4d) pounds leſs than the ſhare 
of B, Now I demand what was the Father 


Eſtate ? 


1 For the Fathers Eſtate put 
2 Then will the ſhare left to 
A be 


2 And the ſhare of 3 


4 And by the third ſtep the 2 
ſhare of C is 

5 TheQuantiries in the 3 laſt 
ſteps being added together, El-25-b-d 
glve 6 

6 Which muſt be equal to the : 
Fathers Eſtate, whence this =|-26—b-4=6 
Equation. 


Which equation er on 

reduCtion and Tranſpoſiti- 

on of quantities - or 4==667-64—1% 
of 4 is diſcoyered to be 

And 6b=6*44=264., and 64=6*82=492, and 
I2C—=12X14=168 , now 264-{-492—168=588, 
ſo that the Fathers eſtate was 588 pounds, of 
which 4 had 2501. B 2101, and C 128, which 
Numbers do anſwer the conditions of the Que: 


ſtion. 
Queſt. 7: 
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Oueſt. . 7. 


Two perſons thus diſcourſed together con- 
cerning their Money, quoth A to B, give me 3 
(orb) of your Crowns, and T1 ſhall have as many 
as you; nay quoth Bto A, but if you will-give 
me 3 of your Crowns, I ſhall have 5 times as 
many as you. Now I demand how many Crowns 
had each perſon ? 


1 For the number of Crowns 
which 4A had put | 

2 Then foraſmuch as adding 
3 (orb) Crowns to A will be 

equal to the Crowns remain- N 
ing to B after he had given as 

3 Crowns to A, therefore B 

will then have left 

3 And conſequently if you 
add Uereto the 3 (orb) mr 
Crowns which he gave to 4 

the'ſtind "will be" the number a-pab 

- of Crowns which B had at 
firſt, ' whichis 

4 Then if from the number of 

Low - mn ; firſt (a) | 
ou ſubtract 3 (or b) crowns, | 

ex will remain to A a—6b 45-36, 
crowns, and giving the ſame 
to B, he will then have 

5 Which according to the te- 
nure of the Queſtion is five L272. 9r; 
times as much as what Ap 54—5b=a+3b 
had left, whence there arl- 
ſeth this Equation. 

B b &@ Which 
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6 Which equation being re- 

duced by the ſecond and 

ſeventh Rules of the ele- a=2b 
veath Chapter, the value 

of 4 is diſcovered to be' 
75 And by the ſixth and third ) 

eps the number of Crowns +{-2b=4b 

' which B had at firſt are bs 

fonnd to be 


So that it is fonnd that A had 6 Crawns , and 
B had 12 Crowns, which numbers will fatisfic 
the conditions of the Queſtion. For, 


6-+-3=12=3=9 
SSR 
12-4-3=5*6—3= Is 


Queſt. 8. 


A Labourer had 576 (or 6) pence for threh:- 
ing 60 (orc) Quarters of Corn, wz.. Wheat and 
Barly ; for the wheat he had 12 (or C4) pence per 
Quarter, and for the Barly he had 6 (or f) pence 

Quarter, I demand how many Quarters of 
each he threſhed? 


x For the quarters of wheat 
which he threſhed put 

2 Then the quarters of Bar- 
ley will be $ 


. the firſt ſtepbeingmultiply- 


3 The quantity of Wheat in 
ed by its price produceth £ 
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4 The quantity of Barley in | 
the ſecond ſtep being mul- fe—fs 


tiplyed by its price, pro- 
duceth 

5 The ſum of the quantities 
in the two laſt ſteps muſt be 
equal to the given price 0 
the 60 quarters, whence\ 
this equation 

6 Which being reduced by | 
the ſecond, third, and fifth b—f 
Rules of the eleventh Chap. == 


defer 


the quantity of Wheat will "Y 
be diſcovered tobe 
7 And by the ſecond and bf 
fifth ſteps the quantity of "27 
Barly is diſcovered to be | 


So that the quarters of Wheat which he 
 threſhed were 36, and the quarter of Barly. 24. 


©..." - The Proof. 
 12x36==432 
And _ 
6*24=144 
And 
432-+144=576, which was to be proved. - 


A Gentleman bought a Cloak of a Salei-man, 
which coſt him 3 /.-105. or 70(or 6) ſhillings, 
and deſiring the SaleFman to tell him what 


Bb2 gained: 
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gained thereby,he ſaid he gained 2 (or c) of what 
it coſt him, thequeſtion is what the Cloak coſt 
the firſt penny? | 


1 Suppoſe the Cloak coſt 
2 Then he gained 
3 Thefrſt andSecond ſteps 
being added together, their 
ſum will beequal to the ſum 
which the Gentleman gave 
for it, whence this equation 
4 Which Equation being re- 
duced by the ninth Rule 
of the eleventh Chap. the PELE 
value of 2 will be diſcove- "ID 
red to be | 
So that it coſt 56 ſhillings, ; of which is 14 
ſhillings, and 56--14=70. 


And if the quantity in the fourth ſtep be duly 
conſidered, you will find that if the gain had been 
any other part or parts of the firſt coſt, if the 
price It was ſold for had been divided by the 
Fraction repreſenting the part of gain, incres- 
_ by 1, the quote would have been the an- 
Wer. 


Queſt. IO. 


A Gentleman hired a Labourer to work for 
him for 40 (or 6) days, and made this agree- 
ment with him that for every day he wrought he 
thould have 20 (orc) pence, and ſor every day 
that he played he ſhould forfeit 8 (or 4) pence, 
and atthe end of the aid 4odayes he recgnne 


3 >. mw - * . 
R 'E 
- . 


Fam = 
"YL . 
F 
. 
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184 (or f) pence, which was his full due. Now I 
demand how many dayes he wrought, and how 
many dayes he played ? 


1 For the number of days he : 
wrought, put | 

2 Then the number of day 

he playedwill be F 

3 And ifthe time he wrought 


(1a the firſt ſtep) be multi- 
plyed by 20 (c) it will pro- 
duce the total he gained by 
work, viz. | 

4 And if the time he played) - 
(in the 2d ſtep) be drawn 64 
into 8 (4) the product will - 
be what he loſt by play 

5 Andif the total loſs (in the 
fourth ſtep) be ſubtracted 
from the gain (in the third 
ſtep) the remainder will be 
what he received, whence 
this Equation 

6 Which being reduced by 
the ſecond and ninth Rules 
of the eleventh Chapter, it 
will diſcover the value of 4 
to be eighteen which 1s 
the days that he wrought. 

7 And from the ſixth and ſe- | 
cond ſteps the number oft, |, _ f-+46 
days he played are diſcove- c+d 
red to be 22 dayes, viz. 

So that by the ſixth ſtepit appears he wrought 
18 dayes, and by the ſeventh ſtepit appears that 


he played 22 dayes. 
& P1ay } as The 
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» 


The proof. 


18*20=360 and 
22x 8=176 and 
360— 17976=184 


Queſt. 11. 


A perſon (tn the Afternoon) being asked what 
' a Clock it was, anſwered that } (or b) parts of 
the time from Noon wasequal to -{ (or c) parts 
of the time remaining to midnight, now, (ſup- 
poſing the time from Noon to Midnight to 
divided in 12 (or d) equal parts or hours) I de- 
mand what was the preſent hour of the day? 


1 For the hour ſought put A 
2 Then the time to midnight 2 


will be 4—6 


3 Thenwill 3 (or6) parts of 
the hour from Noon be bs 


4 And + (or c) parts of id- 6 


time remaining till mid- 
night will be 

5 Therefore from the third 
and fourth ſteps there ari-p viz. ba=cd—ca 
ſeth this equation. 


6 Which equation being re- 
duced according to the ſe- 


cond and ninth Rules of the ( Pang... 


ca=ca 


eleventh Chap.gives the va- bore 
lue of «(to be 6:2- the hour 
ſought) viz. 
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So that the hour ſought was 6:37, and conſe- 
quently the time remaining till midnight was 
525: hours, which two numbers will anſwer 
the conditions of the queſtion, for, 4 parts of 
6:33, which is 32 isequal to + parts of 5334, 
as you may prove at your leiſure. 

Moreover, If the laſt ſtep be converted into 
proportionals by the third Rule of the twelfth 
Chap. it will give this | 


Theorem. 


As the ſum of the parts of any two Numbers 
(wherein there isan equality) is to the ſam of 
' thoſe Numbers, fo is the given parts of any one 
of thoſe Numbers, to the other Number. 


As ſuppoſe it were required to find out two 


Numbers, whoſe ſum is 27, and ſuch, that 2} of 
the one may be equal to + of the other, the ame 


may be faund out by the faid Theorem. For, 


Lt 3 237 2's L008 


which number fo found is the number ſought, 
whereof + is to be taken; and the other is 
27—15=12, or it may be found by the follow- 


ing proportion, v4z. 
MS 3-27 23; $a 


QresF, 12, | 


One asked a Shepherd what was the price of 
his hundred Sheep, quoth he, I have not an hun- 
dred, bur if I had as —_— and half as:ma- 

Bb 4 ny 
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ny more, and 7; (or b) ſheep, thenl ſhould have 
had 100 (or c) | demand how many , ſheep he 
Þa ; Sp 


x For the number of. ſheep 
'he had, put' _ $ 
_ 2 Whichbeing doubled is 24 
3 And if to the ſecond. ſtep a > 
you add half the firſt; it is 8; 24 
4 And if to the third ſtep 
"kate be added 7 * (or b) the þ 
ſum 1s 
5 Which quantity in the 
fourth ſtep is equal to = 
(or c ) whence this Equation 
6 Whichequation being, re- 
duced by the 5 th and'7th 
Rules of the 11th. Chap.the ag—=2=2" 
value of 4 will be diſco- " 07. 
vered to be 37, viz. A: 


So that-the number of ſheep he had were 37 


for 374-377" {F7:=100. 


' Chap, 14+ LR on 


CHAP. XIV. 


How to Extract the Root of 
a Square formed from a Bi- 
nomial, and how by having 
any two of the Members of 
ſuch: a Square given to find 

our rhe third. 


[. Binomial is a "quantity conſiſtingof two 
| names” or parts, as 4b, or a=b, aa-{-ee, 

b b-j-d, &c. And when a Square is formed 
from ſach a Root, it will conliſt of three mem- 
bers or parts, viz. two Affirmative 'Squares of 
the parts of which the Binomial is ' corapoſed, 
and the double ReCtangle of thoſe parts, which 
double Reftangle is'ſometimes affirmative, and 
ſometimes negative, viz. Affirmative, when” the 

arts of the Binomial are both affirmative, or 

och negative, that is, when they are both ſign- 
ed with +, or both with —; and negative, 
when one of the parts of the Binomial Root is 
Ggned :with -þ, and the other with --: 

So if a-þb were given for a Root, its Square 
would be aa-j-2ab-+bb which is campoſed of (24 
and bb) 'the Squares of the parts of which. the 
Root is. compoſed, and of (24b) the double 

= | -_ WT f 2g 
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Produ@t, or Rettangle made by the multiplica. 
tion of the {aid parts (4 and b) one by the 
other. See the work. | 


a+b the Root 
4-j-b 


PIE 


b— — 


aa--ab 
ab--bb 


aa{-2ab-1-bb the Square. 


So if it were required to find theSquare of the 
Binomial 4-b, or 6-4 it (being multiplyed by 
it ſelf) would be ae-24b-+-bb, which is compo 
ſed of («4 and bb) the ſum of the Squares of the 
parts, and their double ReQtangle, as before, 

| but (246) the Double Reftangle of the parts i 
ſighed with —, fo that the Squares of the diff- 
tence of any two numbers or quantities is equal 
to the ſum of the Square? of the ſaid quantities 
or numbers made leſs by their double Refangk. | 
AS by the work. 


ts aw AMM OA $a” oa a oo fo awmwan 


a-b Root b-a the Root 
&-b b - 4 


— —_— 


b —_— 


EF  obcha 
= ba--bb - ba j-aa 


" 444-2b4bb Square bb-2ba4-aa the Square. 


So if the Number 16 weve divided into 8 and 
2, viz. 84-2, its Square wonld be 64+327+ 
=1T0*to=100. And the Square of 8-2 b 
64—32--4=6*6=36 for $8—2=6 and 6x6=36: 

Noth 
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Note, Thata Binomial Root having one of & 
ts parts ſigned with -, is by ſome Authors cal* 
led a Reſidual Root, as a—b, and c —d &c- 
are Reſiduals. | 


Square of a Einomial, 


Il. From what hath been ſaid concerning the 
inferred this - 


Theorem. 


If a Compound quantity conſiſting of 3 mem- 
bers, whereof two are Squares of different 
names, with the ſign -- prefixed to them, and 
the third is the double ReQtangle of the Roots 
of thoſe Squares, having alſo the ſign + prefixed 
to it, then ſhall the Square Root of ſuch a com-* 
pound qyantity be the ſum of the Square Roots 
of the faid two ſimple Squares ; bur if the faid 
double ReCtangle hath the ſign — prefixed to it5 
the Square Root of the ſaid Compound Quantt- 
ty, ſhall be the difference of the faid Roots. 

So the Square Root of aa+2ab-+bb will be 
found to be «-j-b, for the- Square Root of as is 
4, and the Square Root of bb is b, which two 
Roots added together, give av. 

Alſo the Square Root of a«+8a+16 will be 
found to be 444, the 2 Squares in the giveii 
quantity are aa and 16, and 84 is the double 
produtt of (4 and 4) the faid Rootsbeing mul- 
tiplyed the one by the other. 

Likewiſe the Square Root of a«—2ab+bb is. 
a—b, or b-a, not a+b, becauſe the double 
Rectangle (24b) is ſigned with —. | 

Furthermore the Square Root of ga«{12h4. - 
+4bb is 344-2b: The two Square quantities 
in the faid Compound Square are 944, and 4th, 

whoſe 
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Achoſe Roots are 34 and 26, and 12bb js the 
double ProduCt of 34 and 26 being multiplyed 
together. 

And the Square Root of a4a—=204-+100 is a-19, 
for the two Squares in this Compound Square 
Quantity are a4 and 190, whoſe Square Root; 
are < and 10, and 20ais the double rectangle of 
10 and 4 they being multiplyed together. 

The foregoing Theorem being wel! underſtood 
will be of excellent uſe in the Reſolution of 
Queſtions, producing Quadratick Equations, a 
you will find by the Queſtions contained in the 
next Chapter. 


TM. When it is required to extratt the fquare 
Root of a quantity whoſe Root cannot be exad- 
ly extracted, then prefix the radical ſign tot, 
which ſhall repreſent irs Square Root. 'So the 
Square Root of be 15 /bc, or v(2)be, and the 
Square Root of 22+ is- thus repreſented , viz 
v a2-+bb, Or v(2):a+bb, Cc. 


IV. From a due conſideration of: the fore- 
going Theorem, a way 1s diſcovered how by ha 
ving any two of the members of a Square for- 
med from a binomial Root, the third member 
may be found out. For, 

"When two Affirmative Square Quantities are 
given for two of the members of a Square for- 
med from a binomial Root, then take the Roots 
of thoſe two Squares and multiply them the one 
by the other, and double the Product, ſo ſhall 
that Produt doubled be the third member, 
which being annexed to the two given Squares 
either -by +, or -, it will make an exadt Com- 
pound Square, whoſe Rodt ſhall be a Binomjs 
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So if a44-bb were given for two of the mem- 
bers of a Square, firſt, I find their Roots to be 
4 and b, which being multiplyed the one by 
the other, produce «b, and that Produtt being 
doubled gives 2ab, for the middle Term of the 
Compound Square Quantity to make it a com- 
pleat ſquare,the Root whereof is a Binomial, viz. 
aa+2ab++bb, if the ſaid double produtt be joyned 
to the ſaid ſum of the Squares by the ſign —, 
it will give the Compound Square Quantity 
4a4a—-2abJ-bb whoſe Root is a-b. | 

Alſo if 25aa-j-16bb were given for two of the 
members of a Square, whoſe Root is a Binomi- 
al. The faid Square being compleated, will be 
254a-|-40ab-+- 16bb, or 2544-404b-16bb, whoſe 
Root is either 54+46, or 54 -- 4b. 


V. When the two given members of a Com- 
pound Square Quantity, whoſe Root is a Bi- 
nomial, are the double. produ& or reangle, 
and one of the two affirmative ſquares, divide 
half the ſaid double produtt by the Root of the 
given ſquare, and ſquare the Quotient, ſo ſhall 
that ſquare be the third member ſought , which 
being joyned to the two given Quantities with 
the 6gn +; it will give you a compleat ſquare 
having for its root a Binomial. 

As for Example. Let aa+26ba be propoſed 
for 2 of the members of a ſquare, whoſe Root 
is a Binomial: Firſt, I take half of (26a) the faid 
double produ@ and it is ba, which being divi- 
ded by (a) the Root of (aa) the given Square, the 
Quotient is b, whoſe ſquare is bb tor the third 
member ſought. 

Again, Let 2+24-j-494 be the two propoſed 
terms of ſuch a ſquare, whoie Roet 1s a Biromi- 
al, 
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al, and let it be required to find the other 
ſquare which ſhall make it a compleat ſquar, 
Taiſed from a Binomial Root ; in order to which 
firſt, I take half (40s) the double Produtt, ij, 
204, and divide 41t by the Root of (25a) the 
given ſquare, which is 54, and the Quotient i 
4» which being ſquared, gives 16 for the thir 
member required , which being joyned to th 
reſt, gives 25444-40416 for the ſquare con. 
pleated. 


VI. When the two given members of a ſquare 
raiſed from a Binomial Root, are ſuch that one 
of them is a ſquare affirmative without ay 
Number or Quantity prefixed to it, and the 
other is the Root of the ſaid ſquare multiplyed 
by ſome other Quantity, then is that other 
Quantity by Artiſts called the Coefficient, and 
ityou ſquare half the ſaid coefficient, or , (which 
1s all one)take { of the ſquare of the coefficient, 
that ſhall be the third member required, which 
being joyned to the two given quantities by the 
fign +, it will give you a compleat ſquare raiſe 
from a Binomial Root. 

Example. Let the two given members of 2 
ſquare be aa 26a, and let it be required to find 
out the third member. Here the coefficient is 
2b, half of which is 6 , which being ſquared) 
pives bb for the third member which was ſought, 
{o is the ſquare compleated aa+24b-þbb. 

In like manrer, if the two given members of 3 
ſquare were aa+ ba, and it were required to find 
out the third member. 

Here the coefficient is b, half of which is - # 


or = whole ſquares -bb,or = for the member 
| ſought. 


\ 
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ſought. Alſo tet the two given members of a 
ſquare be aa4-84, and let it be required to find 
out the third member. © Here the coefficient js 
8, half of which is 4, whoſe Quare is 16, for 
the third member required, ſo is a«4+844-16, a 
compleat ſquare, whoſe Root is «+4. 

Again, if the two given members of a ſquare 
be a4—ca, and the thirdis required ; Firſt, I take 
balf the coefficient c, viz. 4c, and then f{uare 
it, and it gives © cc, or7 for dhe member Gught, 
and fo is the {quare compleated a«-ca+: ce, 
whoſe Root 1s 4-4 c. 

In like manner, if it were required to make 
aa4-3ba a compleat {quare, take half the coeffi- 
cient (36) which is 7; þ, or 77, whoſe ſquare is 
*bb, or 97, which being joyned to the two gi- 
ven Terms with the ſign -+, it gives aa-4-3ba+ 
* bb, whoſe Root is 4+ 6b. 

The ſame Rule is to be obſerved for the {Qua- 
ring of half the coefficient when it is a Fray 
ion. 

As for Example. Let the two members of a 
ſquare raiſed from a Binomial given be 44-4 


_ 4, and let. it be required to find the third 


"OW Here half the cocfhcient is ER which 


being Quared, gives Pet = for the mem- 


ber fought, and ſo the ſUuare being compleated, 


Is aa EE = EEE, whoſe Root is 


© bd+2c 
er" 


VI. When 
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_. VII. When the Root of the given ſquare hath 
no coefficient then the number 1 is ſuppoſed to he 
the co-efficient , half whereof, (v:z. -)} being 
ſquared, gives ( ) the third member ſought to 


make it acompleat {quare. | =. 
So aaa being given for 2 of the members of 
a ſquare raiſed from a Binomial, its third member 
to. make the ſquare compleat will be *, for aa 
—aa-\-ia, where the Coefficient is 1, whoſe 
half is -*> which being ſquared, gives + for the 
third member ſought, ſo the Square being com- 
pleated, 1s aaa 5» whoſe Root is a-|-<. 
' This Chapter. ought to be well underſtood 
betore any further progreſs be made, for the 
manner how to reſolve Queſtions which produce 
Quadratick (or ſquare) Equations doth princi- 
pally depend thereupon. 


CHAP. XV. 


Concerning the Reſolution of 
- Queſtions producing Qua: 


- dratick Equations. 


[. Uadratick (or ſquare) Equations , are 
ZZ {uch adfeted or{Compounded Equations 


as Conhit of three terms, the higheſt of which 
is 
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is a ſquare, andis called the higheſt term in the 
Equation, of which 3 Terms, 2 are always un- 
known, and the third 1s always known; the 
firſt of the three is the ſquare of the Quantity, 
or Number ſought, and the ſecond Term is the 
Produ&t of the Quantity ſought, being multi- 
plyed by ſome known Number or Quantity, 
and is called the middle Term of an Equation, 
and the third Term is a Number, or Quantity 
purely known. 

So in this Equation, viz. a4jba=d, the firſt 
and higheſt Term or member 1s 44, which is the 
ſquare of the Quantity or Number ſought, and 
ba is the middle term of the Equation which is 
the Prodn& of the Quantity ſought, | it being 
drawn into b (which is known)z) and the third 
term or member of this Equation is b, which is 
really known, and is uſually called the Abſolute 
Number or Quantity given. 


IT. The Equations of this kind areof 3 Forms, 
which are laid down by Mr. Kerſey in the 15th 
Chapter of the firſt Book of his Elements of 
Algebra, as falloweth, v:z. 


E quations of the firſt Form. 


aa 6a = 55 aa + (4 =b 
aaaa + 8aa= 48 aaaa -|- daa= 
ganaan-anan=837 "| | ataaaagAnn—= 


. Equations of the ſecond Form. 


44—134=24 || aa—ba =k 
aaaa—baa —=27 aana —paa —d 
AAAAAA 2ARREaS | | AARAGRA TARA 


Cc qua- 


Reſolution of Chap. 15 


Equations of the third Form. 
104—aa=24 || ca= aa= wn 

$a4 —aaaa — 4 raa — Aaada —= $ 
QO444 AARRARES || Yaak—acaaaa=t 


HI. The Reſolution of Equations which fall 
under the firſt Form. | 


When an Equation is compoſed after any of 
the three foregoing Forms, and any known 
Quantities are mixed with unknown, let it be 
ſo, reduced by tranſpoſition «according to the 
Rules' of the Eleventh Chapter ) as that 
the known quantities. . may poſleſs one ſide, and 
the unknown Quantities the other ſide of the 
Equation. 


Example. Let this Equation be given , viz 
aatb=—ba-bade. ph | 
By the tranſpoſition of B on the firſt part of 
the Equation, and —ba on the ſecond part, it 
will be reduced to this Equation, viz. aa+ba= 
bac-b, which is an Equation of the firſt Form: 
And when your Equation 1s ſo reduced, add to 
each part of the Equation the ſquare of half 
the coefficient, and ſo will the firſt part of the 
Equation be an Exact and compleat ſquare, then 
according to the 2d and 34 Rule of the Fourteenth 
Chapter extract the {quare Root of both parts 
of the Equation, aud trom the Square Roots of 
both'parrs of the Equation ſubtra&t half the co- 
Efticient,. and then you will diſcover the value of 
4. ASIN the tolowing Exemples, | 
Qu 
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Queſs. 1. 
What nintber is. that which being ſquared, 
and multiplyed by 8 (or 6) .the ſum,of the ſaid 


Square and ProduCt is equal to 384 (ar c)? 
Reſolution. 

1 For the number ſought put 2 3g 

2 Whoſe Square is | =— 

3 Its Product by 8 (orb) is ba 

4 The ſum-of the ſecond and 

third ſteps muſt be equal to PO WI 
384 (or c) whence this E- > AAbA=s 


5 Toeach part of the equa- 
tion add the ſquare. of (6) 
half the coefficient, then 
will it be _ 

6 Then by extracting. theJ 
ſquareroot of both parts off =... 
the equation by the ſecond * a+ib=v:56+;bb 
and third Rules of the 14, 

Chap. it will be reduced to 

7 By the tranſpoſition'of 5b 
to the ſecond part of thek a=ycc+-;bb=1b 
Equation the value of 4 is 4 
diſcovered to be _ BN 3 
-Which Equationis thus expreſſed in words, viz. 

the numberſought is equal to the remainder,when 

(*b) 4 is ſubtracted from the ſquare root of the 

ſum of (c) 384 and 5 of the Square of (b)3 (added 

together) which is 16, ſo that the value of « 
is 16. For c--5bb=400 and y(2)4000=20. 


and 20—4=16, 
GED Qzefs. 


| ahanbthbumes ibp 
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Queſt. 2. 


What Number 1s that whoſe Square being mul. 
tiplyed by 4 (or 6) and its Biquadrate ( or 
fourth Power) multiplyed by 6 (orc) and the 
Products added together, the ſum is 3850, (or d) 

\ 


Reſolution. 


x1 For the number ſought put 6 

2 Its Square multiplyed by 6 js has 

3 Its Biquadrat multiplyed 
by c is 

4 The _ of the ed - 
third ſteps muſt be equalto 
3850 ord) whence this E- FLESH IFRS 
quation, vViZ. 

5 And becauſe the 5 


CAME 


power of the equation 1s 
multiplyed by c, therefore 
each part being divided by c 
the equation 1s - 

6 Toeach part of theequati- 
on add half the ſquare of 


the coefficient (2 Jand the 


equation will be 

7 Then the ſquare Root of 
eachpart of theequation in 
the ſixth ſtep, being extra- 
Cted by the ſecond and third 
Rules of the 14 Chapter, 
the equation then will be 
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8 _ by the tranſpoſition 


— to the e r | 
of - . to the cond part 0 OJ a. 


the acl; the value of aa 
is found to be 
9 And becauſe the equation) 
| 1n the 8 ſtepis the value of 
aa, therefore if the ſquare | —_ 
Root of each part O that *© a a=/( 2)V: —_ 7». þ 


—_—_—_  - mM 


equation be extracted, | C 4&6 26 


value of a it {elf will be diCl: 

covered to be 
which in words is as much as to ſay the Number 
ſought (or a) is egral to the GH Root of the 


remal 1nder when ( = =); 1s ſubtrafted from the 
ſquare Root of the ſum of +*+ \ Or £Yand xi Ea 


(or- -) being added together, ſo that the va- 
lue of a, (or ”w Number ſought) is 5 For 


bb _ EH T - 5 
v/ $— += '* and 7 2 =: =25 and 


20 


v: 25= W=Cz which i Is the Ka - fought: 


The Proof. 


4*5%5 + 6x5*5*5%5=3850 


You muſt remember always to reduce a Fra- 
Aion to its loweſt T erms before you extraCct its 


Root, 
Cc 93 ; I1. The 
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III; The Reſolution of Equations which fall 


under the ſecond of the three Formes before 
mentioned. 


Queſt. 1- 


What number is that which having 8 (or b) 


times its ſelf ſubtratted fromits ſquare, the re- 
mainder.is 48 (or c) ? F'Y 


Reſolution. 


1 For the number ſbught put a 

2 Then will its {Quare aa 

3 The firſt ſtep multiplyed by 6b is ba 

4 lithe third ſtep be ſubtra- 
(ted from the ſecond, the th 
remainder will be 48 (or c) TS 
whence this equation 

5 Toeach part of that equa- 
tion add the ſ{uare of (:b) 
half the ccefficient, and then 
it will be 

6 Extract the ſquare Root of * 
each part of the laſt equati- EY 
on by the ſecond and third > __ 1, Ly 
Rules of the 14th Chapter, ns 
and it 1s 

7 And by th2tranſpolition of} 

5 bto theſecond part of the 
equation, the value of - is 
diſcovered to be1z. | 


Which in words is as much as to fay, the Num- 
ber ſought (ora) is equal to the ſum of the unt- 
vexſal .Square Root of the ſum of 4.8 (or c) anda 
fourth part of the quare of b (or bb) being added 

| | to 


bes. bane 
174. vs 


h 
4 #/:c-4. AS 
4 2 
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to4(or :)which is 12 for c=48 and ;bb=16,and 
48-{-16=64 and y64=8, and 844 (7b)=12. 


The Proof. 


——— OO —— 


12>12—8412=48 


Queſt, 2. 
What number is that which having 12 (orb) 
times its ſquare ſubtradted from its Biquadrate, or - 
fourth power, the remainder is 3328 (orc)? 


Reſolution. 


x For the number ſought put A 
2 Then its biquadrat is aaag 
2 And its {quare multiplyed 

by 12 (or 6) is $ as 
4 The difference of the ſe- 

cond ard third ſteps muſt Oy ones 


be equal to 3328 (orcy)(- 
whence this equation, viz. 
5 Square half the coefficient, 
and add it to each part of Ik 
the equation, and then ite OO TT 
will be 
6 Extract the ſquare Root of 
both parts of the equation We 
by the ſecond and third > 44-+b=v/:c+;bb 
Rules of the 14 Chap. and 
thea the equation will be 
7 By the tranſpolition of—.6 
to the contrary Coalt the 
value of ( -) the number 
ſought wilbbe diſcovered to 


be 
CC 4 $ By 


aa=y:c+ibb--*b 
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8 By extrazing the & ps 

root 0 th parts or the\__, IE 
uation in the 7th ſtep the n N2Yabb oi 
Poe of a is found to be 8. 
which is as much as to ſay, that the Number 
ſought,(or 4) is equal to the univerſal {quare root 
of the ſum of 6 (or 3b) being added to the uni- 
verſal {Quare Root of the ſum of 3328, (orc) 
and 36 (or 4b) which upon tryal you will find 
to be 8, 

For, c=3328, and b=12,and 5bb=36, where. 
fore 33284+36=3364 , and 4:3364=58, and 
58-+- (5b) 6=64, and y:64=8, which is the 
Number ſought. 


IV. The manner of reſolving Equations, 
which fall under the laſt of the three forms be- 
fore-mentioned. 

Let the equation propoſed (if it falls under the 
third and laſt form) be reduced to an equation 
of the ſecond form, by the tranſpoſition of its 
terms, as in the following queſtions, viz. 

What Number is that whoſe {Quare being ſub- 
tratted from 12 (or 6) times it {elf the remain- 
. der 1532 (orc)? Dr om 


Reſolution, 
1 For the number ſought put a 
2 Its product by 12 (or 6) is ba 


3 If from the ſecond ſtep you 

ſubtract (44) the ſquare of( 228 
- thefirſt ſtep, the remainder { CE: 
 ” | 
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4 The remainder inthe third) 
ſtep is equal to 32 (or c) ba—aa=c 
whence this equation 


Now by tranſpoſition I reduce to an equation 
of the ſecond of the foreſaid forms. And Firſt, 


5 By tranſpoſition of a4 tog 
the contrary part, the ek ba=cl-az 
quation 1s 
6 Then by tranſpoſition of c 
in the fifth ſtep, the equa ba=e=aa 
tion 1s | 
7 And by tranſpoſition of bay 
| =C=Zaa—ba 
or 
aa-- ba=—c 


in the ſixth ſtep, the equa- 
tion w1ll be 


So that from a due conſideration of the me- 
thod uſed in reducing Equations of the third 
form to Equations of the ſecond form you may 
eaſily perceive that the work of tranſpoſition 
in the fifth, ſixth, and ſeventh ſteps is per- 
formed only by changing the ſigns of all the 
Terms of the Equation in the fourth ſtep, -;z. 
by changing + into —, and — into +. 

So the Equation in the fourth ſtep is ba-17 
—= 6, 

And by changing the ſigns of ba—ax 01: the 
firſt part of the Equation, and of c in ths 1«- 
cond part into —ba+aa, and =ec, the Equation 
will then be =ba--aa=—c, or aa-ba=—e, which 
is the ſame with that in the ſeventh ſtep; 2nd 
it is now an Equation of the fecond of the three 
foregoing forms, 15 that 1 16 proceed to the 
ſolution of the ECuuiio: 


s The 


4 
TY b= 
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8 The ſquare of half the co- | 
efficient (:b)1n the ſeventh 


*» 


ſtep to each part of the (4-2 ++bb=e>4h 


equation, 1t will then be 
9 The fQuare root of each 


part of the a_ _on x 

ing extratzd by the fecond\ ___:, ,,q== 
and chird Rules of the 14 4— 
Chapter the equation will 3 

then be 
10 And by the tranſpoſition 

0! | 6 is the ninth ſtep to —_ 
tne contrary part, the 2 and. 
of 4a will then Le found ol ; 
be (8) 
which is as much as to fay that the number ſought 
(or 4) is equal to the ſumof 6 (or ;b) being at 
ded to the Square Root of the remainder, whe 
32 (orc) is ſubtra&ted from 35 (or 66) which 
is 8 : For, ;bþb-c=4 whoſe ſquare Root is 2, and 
2-1-6 (or ;þ)=38 whichis the number ſought. 


The proof. 
I2X*8=96 


And 96-64 (aa)=32 (or c) which was pre 
pounded. 


V. The Reſolution of various Queſtions pro 
ducing Quadratick Equations. 


Queſe. 1. 

There are two Numbers whoſe ſum is 12 
(Or b) and the ſum of their {qQuares is 80 (0r c) 
! demand what are thoſe numbers? 

Reſt- 
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Reſolution, 


1 For one ofthe numbers ſought put #« 
2 Then the other yyill be b-4a 
3 Then the ſum of their | 
Squares wlll be C 6þ—2ba-j-244 
4 Which quantity in the 
third ftep is equal to $0 i _ 
(or c) a Pang, equati- 00—204-|-244=s 
S on. : 
g 5 Whichequation being duly 
gs reduced by the Rules of the 
eleventh Chap. giveth this( 4a=ba==—— ” 
gs equation. Ed 
6 Which equation being 
ſolved according to the — 
third Rule of this Chapter, Pa=y/=%- ” AL 
the value of a is diſcovered WM MM 
to be 
7 Wherefore conclude the numbers ſought are 
8 and 4, for their ſumis 12, and the ſum oftheir 
{quaresis 80. 
$8 Moreover the Equation in the ſixth ſtep wilt 
g1ve this | 


Canon, 


If from half the given ſum of the ſquares you 
ſubtract half the {quare of the given ſum, and to 
the remainder you add half the given ſum, the , 
ſquare root thereof being added to the ſaid half 
ſum of the numbers, the ſum of this addition will 
give you the greater number ſought, and the 
greater number being ſubtracted from the given 
ſum of the numbers, will give the lefler number 


fought. Queſt: 


ſ 
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Queſt. 2. 


There are two numbers, the produCt of whoſ 
multiplication is 96 (or b) and the ſum of their 
{quares is 208 (or c)) I demand what are thok 
numbers ? 


Reſolution. 


1 For one of the numbers 
ſought put : 

2 Then by dividing 96 (or b) 
by a, the Quotient will give 
the other which 1s 


3 The fquare of the number 
in the firſt ſtep is $ 
4 The ſquare of the other 
number in the ſecond ſtep is : 
5 And the ſum of their ſquares 
In thethird and fourth opts 
Is 
6 Which ſumin the fifth ſtep 
muſt be equal to the given 
ſam of the Squares 203 (or c) 
whencefolloweth this equa- 
Lion, ViL. 
7 Which Equation in the laſt ſtep beingduly re 
duced by the Rules of theeleventh Chapter the 
value of a will be diſcovered to be 


_—_— 0 


S So that I conclude the numbersſÞught to be 12 
and 8, for their product is 96, and the ſum of} 
their ſquares is 209. 

| 9 More- 
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9 Moreover the Equation in the ſeventh ſtep gi- 
yeth this 


CANON, 


From + of the Square of the given ſum of the 
Squares fibtraCt the Square of the given Produ& 
J of the Multiplication of the numbers fought, 
and extraCt the ſquare Root of the remainder, 
and to the ſaid Square Root add half the given 
ſum of the ſaid ſquares, and then extra& the 
ſquare Root of the ſum of that Addition, {ſo 
ſhall that ſquare Root. be one of the Numbers 
ſought, by which if you divide the given Product, 
the Quotient will be the other Number ſought. 


QUEST. 3. 


There are two Numbers whoſe ſum is 12 
(or 6) and the Product of their Multiplication 
is 20 (or c) what are the Numbers ? 


RESOLUTION. 


1 For one of the C—_— 
ſought put 

2 Which if you ſubtra@t from) ' 
(12) 6b the given ſum, the 
remainder will be the other 
number, v:z. 

3 And if the firſt and ſecond 

ſteps be multiplyed the one "PM 

by the other, the Product Mea ; 

will be 


b—4 


4 Which 
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4 Which ProduC@ the Que- 
ſtion requires to be equal to 
20 (or c) from whence this 
equation 

s Which equation 1s of the third and laſt form, 
mentioned in the beginning of this Chapter, 
which 'being duly reduced by the Rules of the 
eleventh Chapter, it will be 


ba— aa=c 


aa-ba=-c 


6 Which Equation being ſolved according to 
the m<t4-4 uſed in the fourth Rule of this 
Chaptcr , the value of 4 will be diſcovered 
tobe $ 


a=y::bb-c+1b. 


2 So that I conclude the Numbers ſought ts 
be 1o and 2, whoſe ſum 1s 12, and their produit 
20,according to the conditions of the Queſtion, 
moreover the Equation in the ſixth ſtep , wil 
preſent you with this & 


CANON, 


From the Square of half the given ſum of the 
Numbers ſought, ſubtra&t their given produtt, 
and extraCt the ſquare Root of the remainder, 
and to its ſquare Root add half the given fin 
of the numbers ſought, ſo ſhall the ſum of that 
Addition be the greater Number ſought , which 


being ſubtracted from the ſaid given ſum will 
leave the leſſer. 


Queſt. 
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QUEST. 4. | 


There are three Numbers which are Geome- 
trical proportionals continued, the mean where- 
of is 12 (or 6) and the two extreams are ſuch, 
that: their difference is 18 (orc) 1 demand what 
are thoſe three Numbers ? 


RESOL UTION. 


1 For the leſſer extream put 
2 Then the greater will be 
3 Then will the produt 
made by the multiplication 
of the extreams in the firſt aaa 
| and ſecond ſteps be | 
4 Which Produtt (or Re- 


tangle) in the third ſtep 

mult be equal to the ſquare aa-ca=bb 
(of (12 orb) the mean 

whence this Equation. 
s Which So Deing _ 

ved by the ſecond Rule © TT 
this Chapter, the value of 4 4=v:bb-4-;06—1E 
will be found to be | | 
6 I fay the extream proportionals ſought are 6 
and 24, whoſe difference 1s 18 : For, 


by 


6.: 12 :3 1; 24 off 42 FEES: = 


7 The Equation in the fifch ſtep being well 
conlidered, will preſent you with this {5 


CANON, 


4 
+ 
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CANO N, | k 
If to the Square of the given mean you add 
the {quare of half the difference of the extreams, 
or (which isall one) {part of the ſquare of th 
iven difference of the extreams, andextraG the 
quare root of the ſum of that Addition, and 
then from that ſquare root ſubtract half the ſaid 
difference, the remainder will be the leſſer ex- 
tream, and if thereto you add the given dif 
rence, that ſum will be the greater extream. 


QUVESTijs. 


A Draper ſold apiece of Cloth for 24. 1. (or) 
and gained as much per Cert. (orc) as the cloth 
coſt him, Idemand how much it coſt him? 


RESOLUTION. 


— 


x For the price which the 
cloth coſt put C 
2 Then will the gain by its þ 
fale be $ "0 
2 Then by the Rule of three 

find . how much 1s gain- 

ed per Cem. ſaying , 


Ch— 
8: batic:' —=, {o 


that his gain per cent. was. 
4 Which quantity in the 3d 
ſtep according to the tenure 
of the Queſtion muſt be e- 
Qual to what the cloth coſt 


in the firſt ſtep whence this 
Equation, viz, 


4 
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5 Which being reduced byy - - 
the Rules of the eleventh þ aana=cb 
Chapter, it w1ll be | | 

6 Which (being an Equation : 
of the firſt' of the 3 forms 
delivered in the beginning | ——_— 
in the fifteenth Chap. )being ? a=y:c<b+ —=— 
ſolved by the 2d and 3d rule | Il 
the 14 Chapter, the va- 
lue of 4 1s diſcovered to be | | 

I fay the cloth coſt 201. which is the value of 


a, for y:cb-- —==70 and 70—= —=20z ſo that he 
gained 4 L.in laying out 20: For, 


l. : l. E 
4 : - 66 ©1099 


and ſo the conditions of the Queſtion are fatis- 


fied. 


BUVESF. 4 


A Merchant bought a certain number of pieces 
of cloth, and paid 3o pounds (or 6) per Cloth, 
and fold them again at fach a rate per Cloth, 
that if the pounds he ſold a Cloth for be mujri- 
plyed by the pounds he gained per Cloth, the 
produCt will be equal to the Cube of the number 
of pounds gained per Cloth, I demand what he 
gained per Cloth, and what he fold each Cloth 
for ? 


FT al RESO- 
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RESOLUTION. 


1 For the number of pounds 
gained per plece, put 


2 Fo which if you add = 


(or b) the ſum will be the 
number of pounds it was 
ſold for per piece, viz. 

3 Andif (according to the 
tenure of the Queſtion) the 
ſecond ſtep be multiplyed by 
the firſt, the produCt will be 

4 Which Product in the third) 
ſtep, muſt (according to the 
nature of the Queſtion) be | 
equal to the Cube of is] aa--ba=aa + 


+{-b 


aaba 


pounds gained per Cloth in 
the firſt ſtep whence this e- : 
quation, vzz. / 
5 Which equation being re- 
duced by the third and fxth aa—a=b 
Rules of the eleventh Chap. 
it will then be 
6 Whichequationin the 5th 
ſtep being ſolved by the 7th 
Rule of the 14th Chap. and ,— VI 
the ſixth Rule of this Chap. Sg 
the value of 4 will be diſco- 
vered to be 
which is as much as to ſay in words, « (0! 
the gain per Cloth) is equal to the ſum when & is 
added the Square Root of the ſum of 30, and 
4 added together, (viz. the Square Root of 30;/ 
which is 55þ-+=6. 


I fay, 
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I fay he gairfed 6 pounds per Cloth, and he ſold 
it for 36 pounds per Cloth, which two numbers 
will fatisfie the conditions of the Queſtion. ; 


The proof. 
6x36=6x6x6=216 


QUEST. 8. 


A Brick-layer, and a Labourer wrought toge- 
ther at the building of a certain houſe 42 days, 
(or b) and the labourer he wrought 4 (or c) days 
more than the Brick-layer did to gain one pound, 
and at the end of the 4.2 dayes the Brick-layer 
received for his work 1} pounds (or 4) more 
than the Labourer, I demand how many days 
each of them wrought for x /. 


R ESOLUTION. 


3 For the number of days 
which the Bricklayer P 
wrought for 1/. put 

2 Then according to the con- 
ditions of the queſtion, the 
number of days that the la- abc 
bourer wrought for : /, will 
be 

3 By the Rule of proportion ' 
find how many pounds the | 
Brick layer received for the 


| 
work of 42 days, as follow- Z 
eth, 
«EE LEES {2 
= 


which 18 
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4 Then find out by the Rule” 
of 3 howmany pounds the | 
Labourer received for his | 


work in 42 days thus > ES 
I: 2.4 PER 
a<c:1::6b: _ | 
which is 


W, 


5 But the Brick-layer receiy-? 
ed 1; (or b) pounds more 
than the Labourer for 42. 
days work, wherefore if to | 
the 4th ſtep you add 4 (or $ beaded 
1:) it will be equal to what | > 
the Brick-layer received in 
the third ſtep, whence this ! 
equation, viz. } 

6 Which Equation being re- 
duced by the fourth , f{- 
cond, and ſeventh Rules of aa-Cca— « 
the eleventh Chapter,it will 4 
then be | 

7 The Equation in the fifth 
ſtep being ſolved by the 
Rule of this Chapter, the? a=y Z4-< - © 
value of . will be diſcove- « "02 » 
red, viz. 

which is as muchas to ſay a (or the number of 

dayes which the Brick-layer wrought) is equal to 

thedifference when (.) 2 is ſubtrated from the 


ſquare root of the ſum of - or 96 & (=): 
Whichis 100=10—3=8. 


— 


I ſay the Brick-layer wrought 3 days for 
twenty ſhillings, and the Labourer wrought 
8-j-4,=12 


/ 


/ 


p 
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8+-4=12 days, which two numbers will fatisfie 
__ conditions of the Queſtion as will appear by 
tne 


Proof. 


Firſt by the Rule of Three find what the 
Brick-layer received for the 42 dayes, ſaying» 


days |. days EW Ms 
6 2; 3-5 43; ©  SI=q 


Then find how much the Labourer received 
for his 42 days work by the Rule of Three, 
ſaying, | | 


days |. davs RC: £4 
2 + 8 3: 2: 44 2: Re 


So that I find the Brick-layer for his 42 days 
work received 5 {.-5 5. and the Labourer. 3/.—10s. 
which is 1 {.-15, or 1?7. leſs than the Brick- 
layer recelved. "a 


QUEST. 9g. 


A Gentleman bought a Houſe, and ſold it again 
for 280 pounds (or 6b) and by its 1ale he gained 
ſo many pounds, that their Square being added 
to the ſquare of the number of pounds it coſt 
him, the ſum will amount to 52000 (or c) pounds, 
now I demand how much the houſe coſt him? 


# 


Dd 3 RES®O: 
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RESOLUTION. 


1 For the number of pounds 
which the houſe coſt, put c 
2 Then will the gain by its 
ſale be "IE c Y 
3 The Sqaare of (4) its firſt 
coſt 1s c 
4 The Square of the gain b | 
T% _ S y & aa -- 2ba+bb 
s The ſum o f the two quan- 
tities in the third and 244 -2ba--bb 
fourth ſteps is 
6 Which quantity in the, 
fifth ſtep is equal to 52000 24a-2b4-bb=c 
(orc) whence this Equation ; 
7 Which equation being re- 
duced by the third and — 
ſeventh Rules of the ele- ( 44>#4=——- 
venth Chapter it will be 
8 Which Equation being ſol- ) EEE 
ved by the third Rule off a=y "4-38 
this Chapter, the value of «( " 
will be diſcovered, viz. 
which is as much as to ſay in words, (4) the 
price which the houſe coſt is equal to the ſum 
when half what he fold it for is added to the 
Square Root of the ſum of half the given ſum of 
the Squares added to a fourth part of the Square 
of what it was ſold for, that ſum being made 
leſs by half. the Square of what it was ſold for ; 


which was 220 /. and he gained by the ſale 601. 
For, 


% 


c | bb 
= =26000, and —=196<0, and , =39200,00" 
26000 
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26000+196c0==45600 , and 45600=39200 
—6400, and x (2)6400=80, and 804- (1b) 140 
—=220, Which is the number of pounds the houſe 
coſt, and 2856-220==60, which is the number of 
pounds he gained by the Sale of the houſe, as 
you will find by 


The proof. 


220*220=48400, and 
60*60= 3600, and 
484.00+-3608=52000 
whereby the conditions of the Queſtian are an- 
iwered. 


QUEST. 1o. 


A Draper fold 2 pieces of Cloth {whergof 
one containeth 6 (or 6b) yards more than the 
other) for two equal numbers of ſhillings, tlie 
leſſer piece he ſelleth for 2 (or c) ſhillings per 
yard more than the other, and the number of 
ſhillings which one piece was ſold for, did exceed 
the number of yards in both pieces by 186 (or 4) 
the Queſtion is what was the Number of yards 
in each piece, and what each piece was ſold for 


per yard 


RESOLUTION. 


1 For the number of yatds in 


the leaſt piece put 
2 Then will the yards in the 
greater piece be 


+ 


a+b 


: 


3 Then will the ſum of the} = wok 


yards in both pieces be 
| _ _Dda4 
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4 Thenif (according to the) +» 
. nature of the Queſtion) ro | | 
the fum of theyards in the | 
third ſtep, you add 186> 2a--b+4 
(ord) the ſum will be the | 
number of ſhillings which 
each piece was ſold for, viz.- 
5 And if the quantity. in the 
fourth ſtep be divided by 
(a) the quantity in the fr 4 
ſtep, :.1e ot nt will cive / - 
— umber ©: ihillings that 
1 yard. of the Jeaſt piece was | 
ſold for / 
6 And if the ſaid Quantity in 1 
in the fourth ſtep be divi- 
ded by the number of yards 
inthe biggeſt piece, (which | ; 
- is the Quantity in the ſe- 7 
cond ſtep) the Quotient will | 
- give the number of ſhillings | 
that a yard of the biggeſt 
piece was {old for, which is/ 


7 If to the Quantity in 54 20+4-+4-radf 


"Gxrh ſtep. you add 2 (or&)p. ———,—— 
ſhillings, nt will then be 
S Which Quantity in the ſeventh ſtep (as the 
Queſtion requires) 1s equal to the Quantity in 
the fiith ſtep, whence:tlis Equation, viz. 


27+5+1+10-+fþ__24+b+d 
a—+b Yu 
"1 


*. 
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o. Which equation in the eighth ſtep being 
reduced by the Rules of the Eleyenth Chap- 
ter, it will then be 


10 The Equation in the laſt ſtep being ſolved by 
the third Rule of this Chapter, the value of 
a W1ll be diſcovered to be 


___ ,bb+6d | ccbb—gcbb—469 _ ch—.2b 
—_— yy Bax > the re 


4 gcc 2C 


11 But if you conſider well the Equation in 
the ninth ſtep, yon will find the coefficient to 


be o, for NY =0,. and therefore 2=2? 


A — Og 


C 
whence the middle term in that Equation 
is ©, and therefore the middle term being re- 


moved, the Equation will be aa= Wakes 


which is a fimple Equation, and if the Square 
root of both parts of that equation be extracted, 
the value of a will be diſcovered to be a=y” = 
—24, Which Is the ſame with the value of 2 jn 
the tenth ſtep, as you may ealily find upon 
Tryal, whereſore | ſay, Fy 
The number of yards in the leaſt piece 1s 24. 
And the number of yards in the biggeſt piece 
is 24-+6=30, wkich two numbers will fatisfie 
the conditions of the Queſtions as will'appear 
by 


The 
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The Proof. 


- The number of yards in both pieces is 24-{-30 
==54» Which if added to 185 (as the Queſtion 
requires) will give the number of ſhillings which 
one plece was ſold for, which is 54+186=240, 
_— leaſt piece was ſold at 10 ſhillings per 
yard, 


yards ' _ 


2 


3: EE of :Þ - 35==10 


And the price of a yard of the biggeſt piece was 
S 5. For, 


yas. s, GE 0” 
=_—: J—_— - 7 : -{;=8 


which is two ſhillings per yard leſs than the leſſer 
Piece was ſold for per yard, and therefore the 
anſwer is true, and the conditions of the Queſtt 
on are ſatisfied. | 


Chap. I6. 


CHAP. XVI 


The Dodrine of Gar. 


ties. 


þ LL Quantities or Numbers whatſoever, 
whether Integral , or FraCtional, are 
called Rational, but when the Root. of 
any power cannot be exactly extracted , ſuch 
Root is called Irrati)nal or Surd, and is exprefled 
by putting the Radical ſign before the number out 
of which the Root propoſed ought to be extra- 
ed ; as / or v(2) placed before any Number or 
Quantity ſignifieth the Square Root of the Quan- 
tity or Number, and /( 3) the Cube Root, and 
(4) the Biquadrate Root, &c, So v12, or 
or y/(2)) 12 ſignifieth the Square Root of 12, and 
+(3)12 its Cube Root, &c. 


Il. Surd Numbers are two-fold, viz. Simple, 
and Compound ; A Simple Surd Quantity is when 
the Radical ſign is prefixed to a Simple Quantity, 
as y (3) 5 or /(4)ab. 


A Compound Surd Quantitie conſiſts of ſeve- 
ral Simple Surd$, which are conneCted together 
by + or —, as V/4-pv6, and vabvatydy 
and y/(2)a7d which laſt Compound Surd is uſu 
ally called an univerſal Root: 


HE. To 


400 The Dodrine of Chap. 16, 


Ill. To Reduce Simple Surd Quantities that 
have diftereat radical higns to a common radica] 
{1gn. | | 

Let the Indices of the given Powers be redy. 
ced to their loweſt Terms by their common meg- 
ſurer, and fet the Quotients under their reſpe- 
aive Dividends, and multiply croſS-wite, fo ſhall 
the product be the Index required, before which 
placing 4, It ſhall then be the common radical 
fign required ; Then raiſe the Powers of the pi- 
ven Roots to the powers ſignified by the faid 
altern Quotients, before which ſaid Powers place 
the common radical ſign fonnd as before, fo will 
you have new {urd Quantities equal to the given 
Quantities, and having equal Radical ſigns. 

Example. Let it be required to rednce 4 (6)8, 
and , (8)i2 to twGother Roots equivalent to the 
former, having acommon radical ſign. 


1 (6)8 Ww(8):i2 % 
Wo 
4 (24)4096y(2)1728 


Firſt, tie exponents 6 and 8 are reduced to/3 
and 4; which being placed under the given expo- 
nents 6 and $25 you {e, and having multiply- 
ed Croſs-wiſe. viz. 3*8, or 46, you have 24 for 
a nciv index, to which prefix y\, and 1t is y(24) 
for the common radical ſign, and then raiſing 
12 to the third power thereof, and 58 tO the 
fourth, you have v(24) 4096 and 4/(24) 1725 
equat toy/(6)8, and 4/(8)12. 

' So if it were required to reduce 4/(4)a, and 
+(6)b to Surd Roots equivalent thereto, ha- 
vin2g a common Radical lign, it will be as fol- 
loweti:. | 
v (4)4 
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S ind Fanart {1ties ; 


ES: 
v(4)a (6b 
2 3 
» (12)aaa and y(12)bb 


IV, Multiplication in Simple Surd Quantities. 

1. If the Quantities given to be multiplyed 
have a common .radical ſign, then multiply them 
together witnout any regard to the ſign, and to 
the product prefix the given Radical ſign, which 
new quantity ſhall be the ProduCt ſought. | 

Soif 4/6 be tobe multiplyed by 8, the Pro- 
duCt will be 4/48, and 4 (3)4 by 4 (3) 8 produ- 
ceth v(3)32. and vaby vb, produceth yab and 
v (3)c by x (3)bd produceth v(3) cbd. &c. 

2. But if the Quantities given to be multi- 
plyed have not a common Radical ſign, let them 
be reduced to ſuch by the third Rule foregoing, 
and then proceed as before. 

Example. What is the ProduC@t of 4(4)2by 
4 (6)b? The ſaid Qrantities being reduced to a 
common radical fign, will be, (12)aaa and v(12) 
bb which beins multiplyed together, produce 
y (12)aaabb which 1s the product fonght. 

So the v(2)d being multiplyed by x (3 )c they 
being Reduced to a common radical iign, are 
v(6)bbb, and (6) which being multiplyed 
produce v (6 bboce. | 

2. Whena ſurd Quantity i3 to be mnltiply- 
ed by a rational quantity, then firſt raile the g1- 
vel rational quantity to the power of the given 
quantity, whoſe Roo 13 Irr«tioral or ſurd ; and 
then proceed as dbetore. | | 

So if it were require: to mvitiply 4'5 by 5, 
the rational n .mber 5 b*inz ratleci £9 The jecond 
power 13 25, and then you will Ravs to multiply 

i) 


— S— 
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v5 by 25 » whoſe Produtt is Vi2g © 

Likewiſe (3) being to be multiplyed by «, 
the ProduCt will be /(3)baaa, for a being raiſed 


to the third power is aaa, and /( 3)bby y/(3)aas 
produceth y/( 3)baas as before. 


V. Diviſion in Simple Surd Qrantities. 

7.. Reduce the Surd Quantities given to be di- 
vided to a common Radical fign by the third 
Rule of this Chapter, and then divide the Quan- 
tity following the Radical ſign of the Dividend 
by the quantity ſollowing the radical ſign of the 
Diviſor, and to the Quotient prefix the faid 
common Radical ſ1gn, ſo ſhall that Surd Quantity 
be the Quo-tient ſought. | 

Example. There being given y 15 to be divided 
by 4/3, the quotient will bes. And b being 


to be divided by /a, the quotient will bey/ . 
and y/(2)a being given to be divided by 4/( 3)br, 
the Quotient will be (6), for the given 


quantities being reduced to a common radical 
ſign, are x/(6)444 and y (6)bbce. 


VI. Addition and SubtraCtion of ſimple Surd 
quantities. 

1- When the Surd Roots to be added toge- 
ther,are equal,multiply any one of them by the gi- 
ven number of Surd quantities, ſo ſhall that pro- 
duct be the ſum required, before which prefix the 
radical ſign given, fothe fnm of /6 and VG is v/24, 
for the given number of roots is 2,whoſe ſquare is 
4, andy/4*y/6==1/24+10y/(3)b being tobe addedto 
v(3)b, their ſum is /(3)86 and y/( 3) being tobe 
added to \/(3)s, and y(3)a their ſum will be 
v(3)274 
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/(3)77s for the given Number of Surds is 3. and 
/(3)« being multiplyed by 3, viz. Y/(3)27 { 
the third part of the fourth Rule) the Produtt 
is /(3)274 which js the ſum of Y(3)a, C3) 
and y/(3)a, which was required. 

2. When two unequal Surd Roots which have 
the ſame Radical ſign prefixed to each of them, 
be to be added together, or when the leſſer of 
them is to be ſubtrated from the greater, Then 
you muſt firſt try whether they be commenſq- 
rable, or not ; that is, if after they have been 
divided by their greateſt common meaſurer, the 
Quotientsbe rational Quantities, then multipl 
the ſum of thoſe rational quantities by the fad 
common Diviſor, and the Product ſhall be the 
ſum of the Surd Quantities propounded ; and if 
the difference of thoſe Rational Quotients be 
multiplyed by the ſaid common meaſurer, then 
will the Produdtt be the difference of the Surd 
Quantities propounded. 

Example. Let it be required to find the ſum 
and difference of 4/50, and 8, their greateſt 
common mealurer 1s 4/2, by which they being 
divided, the Quotients are y/25 andy/4, viz. 5 
and 1, whoſe ſum is7, which being multiplyed 
by 4/2, the Product 1s 7y/2 or 98, which is the 
deſired ſum of the Surd Quantities propounded. 
And if the difference of the ſaid Rational Quo= 
tients, viz. *5—2 (or 3) be multiplyed by the 
ſaid common Diviſor (y/2) the Prodnt will be 
3/2=\/18, which 1s the difference of the Surd 
Quantities given, the leſſer being ſubtraſted from 
, the greater. 6 | 

But if the ſimple Surd quantities given to bead- 
ded, orſubtra&ed, be incominenſureble, neither 
their ſum nor difference can be expreſt by any 

11: 
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{imple Term, or Root, but their ſum and diffe- 
rence muſt be expreſt by -|- and — ; as ſuppoſe 
you were to add y/1o and Y13 together, their 
ſum would be y13+y10, ang their difference 
13-10. The like of other quantities expreſt 
by letters. 


CHAP. XVII 


The Parts of Numeration in 


Compound Surd Quantities. 


I. Addition and Subtraction im Com- 
pound Surd Quantities. 


HE Addition and Subtraftion of Com- 
peund Surd quantities is the ſame with 
the ſimple Surds, having reſpect to the 

ſigns of Affirmation and Negation , viz.: + 

and —-. MO 

Soif to 6+y18(34/2) you add 4-+y/8 (2/2) 
the ſum will be 104+y/50 (5y2) and if from 
64-4/18 (34/2) you ſubtratt 4+4/8 (2/2) the dif- 
terence will be 2=-4/2. 

Likewiſe if to /325y/ 108 (8/5643) you 
are to add y/80—4/27 (4/5-34y3) the ſum is 
v720--V/27 (12/5+345) and if you ſubtratt 
the 
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the latter from the former, the remainder will 


be /80+//243 (4/5+9//3) | 


Theſe two examples are of Compound Surd 
quantities which are commenſurable , and the 
next is of Compound Surd quantities; partly 
commenſurable, and partly incommenſurable. As 

Let it be IR to add Y12(2y3)y5, 
toy/27(3y/3)5-v/5 the ſum will bey75(5/3)+v/8 
+45, and if the former be ſubtraQed from the 


latter, the remainder will be /34+4/8—yx. 
The ſame is to be obſerved in Addition and 


SubtraCtion of Compound Surd quantities. alto- 
gether incommenſurable. As in the following 
Examples. 


To and from vViobtV7. 
Add and Subtrat y3y2 


Sum 1s We 10-H/T+/34-V2 
\* V:174+y280:+y:5+/24:; 


r_n cc ww ffi. ooacow. Ako 


ht... 


Difference is vn o+V7-v3: V2 

. Or, v:17-y/280:-y:5--/24: 
To and from y(3)10+y/(3)7 
Add and Subtraft /(3)3 —v( 3)2 

_Sumis v/(3)104v/(3)7-+v(3)3-v(3)2 

Difference is /(3)104/(3)7-v(3)3-FV3)2+ 


E e Il: Multi: 
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IT. Multiplication in Compound Surd 
Quantities. 


Multiplicand 1 a> 7A 48 0 
Multiplyar v12 y 12 (5/ST2v3) 


150-þ20015 
T12v/15:7-24 
Produt 150432415424 
Produdt contracted 174+32y15 


e— u— rw 


Multiplicand /abb-4-/eff (byart-f/c 
Multiplyar y/add{-ycas (dy/a-4-avs 


_—_— 
——————_ 


= — Wl. ———__—_ 
—— ——_— --_ 


Multiplicand Vbc-a 
Multiplyar yb6—4 


oO — —— 


Produ& | ba—aa © 


A ——_ 7 


III. Dt- 
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II. Divifeon m Compound Surd Quan- 
tities. 
Dividend y/21-y/15 I Ne a 


Diviſor V3 


TT ——— — —— — ———— ——— 


Quotient y/7 þy/5 |! _ Vs 


OD — ——— __—_— —— 


Diviſor Dividend 
4+y/bc) ab-|-bybc (b Quotient. 
a+ 


by C 


— 


O O 


"TY aaa-\-bcy/be (aa+be—aybe 
aaa-\-aay/bc 


— ann — een— 
— 


bbcy/be—aay be 
b+bcy/be-abe 


—- aay/be— abc 
— aay be-— abc 


O '®) 


EE 


—_—_ 


— ———_ M_ - --——— 


Theſe Examples will not ſeem difficult to the 
ingenious, if what is before delivered concerning 
Surd guantities be duly conſidered. 
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CH AP. XVIL 


The parts of Numeration in 


Univerſal Surd R oots. 


vV Hen it is required to extract the Root of 
any Compound. quantity , whether 

nare, Cube, Biquadrat, &c. if they cannot be 
exactly extracted without any remainder ; then 
if to ſich given compound quantity you prefix 
the Radical ſign, iuch Roots are called Untver- 
ſal Surd Roots, and firſt, concerning 


I. Multiplication in Wniverſal Surds. 


1. When any Univerſal Root is to be multi- 
plyed by a Rational quantity, or by any Surd, 
multiply the Square of the Multiplicand by the 
Square of the Multiplyar , when the Univerſal 
Radical ſign is quadratick, br the Cube of 
the Multiplicand by the Cube of the Multiplyar, 
when the Univerſal Radicel ſign is Cubical, and 
before that Predudt prefix the given univerſal 
Radical iign, ſo ſhall that new univerſal Rogt be 
the Product ſought. 


Example. 
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Example. Let it be required to multiply by 2 
this univerſal Square Root , viz. 4/:10-|-y40: 
I take the ſquare of 2, which is 4, andthe ſquare 
of / 10-40, which is /10-þ-y/40, and multi- 
ply It by 4, and the ProduCt is /40--4/40, whoſe 
univerſal ſquare Root is the Product ſought, viz. 


V:40-+-44/40: —_ 

Allo if (3):V(3 )64-+\/(3)27 were to be mul- 
tiplyed by-2, or doubled, take the Cube of the 
univerſal Root given, which is /(3)64+Vv(3)27» 
and multiply the ſame by the Cube of 2, which is 


8, and the Product is 8y/(3)64-+8/(3)27 , the 
Cube Root of which is the Product ſought, viz. 


v:(3)8y/(3)64+8y/(3)27 , and it is double to 
V(3):v/(3)84+y/(3)27 the Surd Root given. 

In like manner, if it were required to multiply 
V:124y/6:+y:12—y6: into its ſelf, or to figd. 
its ſquare ; the {quares of the parts are 12--/6 
2nd 12-y6 the ſum of which is 24, and the Pro- 
du&t made by the Multiplication of the parts one 
into the other, viz. y/:12-+y/6: into y: 12—y6: 
154/138, (for the difference of the Squares of 12 
and y/6 is 138 whoſe ſquare Root is 135, and 
the double of the ſaid product is 2/138, which 
added to 24 (the ſum of the ſquares of the parts) 
makes 242/138 , which is the ſquare of 
v2 12-by/6+y:12—y6. Fo 

Likewiſe if 6--y/:20-y/16: Is to be multiplyed 
by 6—y/:20-y/ 16, the Product will be found to be 
20, for if 20-y16 (which is the ſquare of 
:20=16) be ſubtracted from 36 (the ſquare of 


6) there will remain 16- 16 which 1s 20, the 
& El3 the 
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Product ſought. Alſo 6+y:20--y 16:= Io, and 
6—/:20-16:=2 and 2*10=20 as before. 
Again, if it be required to multiply y/:aa+bb: 
by «, the ſquares of the given quantiti:s are 
a44-bb and aa, which being multiplyed the oxe 


into the other, the Product will be aaaa-{bbaa, 
the univerſal Square Root of which is the Product 


ought, viz. (/:a444-j-bvaa; which may be more 
ſompendiouſly expreſt thus, ay/:a4--bb. 


II. Diviſion tm Univerſal Surds. 


As In Multiplication you multiplyed the Square 
of the MulJtiplicand by the ſquare of the Multi- 
plyar , the given Radical ſign being Quadra- 
tick, &c. So in Diviton of Univerſal Surd Roots 
you are to divide the ſquare of the Dividend by 
the ſquare of the Diviſor, when the univerſal 
Radical ign 1s Quadratick, and Divide the Cube 
of the Dividend by the Cube of the Diviſor, 
when the univerſal Radical ſign is Cubical, &c. 
ſo ſhall the Quotient, when the univerſal radical 
ſipn given 1s prefixed thereto, be the Quotient 
required. _ 

Example. What is the Quotient when 
:404-44/40 Is divided by 2? Here I divide 
40-l-/40 (which is the ſquare of y/:40+4v/40: 
the dividend) by 4 (the ſquare of the given Divi- 
ſor) and there ariſeth y/1c-þ/40 : the univerſal 


iquare Root of which, viz. y/:104y/40: is the 
Quotient required. = 
_ Alfo ifit were required to divide y/ (38y/( 3)64T 
8\/(3)27 by 2, the Quotient would be found to 
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be :(3)\13)64-1-y (3)27: here the Cube of the 
| glven 
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given Dividend is 8/(3)64+8/(3)27 which be- 
ingdivided by 8 (the Cube of 2) there will ariſe 
/(3)64+/(3)27, to which if you prefix the uni- 
verſal radical ſign of its Cube Root, it will be 
vV:(3)/(3)64+v(3)27 : which is the Quotient 
ought. It 
Likewiſe if it be required todividey/:44a4-+bbaa 
by a, the Quotient will be found to be /:aa+yb6: 
for, the ſquare of the Dividend is aaaa-{bbaa, 
and the ſquare of the Diviſor is aa, and when 
Diviſion is ended , there will ariſe a«jbb the 


univerſal ſquare Root of which is V:aa+66: 


which is the quotient ſonght. 
But when the work of Diviſion in untyerfal 


Surd Quantities happens to be intricate , and 
its operation canno be finiſhed without a re- 
mainder, you may ſet the power of the Dividend 
for a Numerator, and the power of the Diviſor 
for a Denominator, and againſt the line of Se- 
paration, place, or prefix the univerſal radical 
ſign, which univerſal Root fo ſignified ſhall be 
the Quotient ſought. _ 
As if it were required to divide y/:y/4b-+ oc: 
Ap 7 v/ab-rbc, 
by /:y/aÞc: the quotient will be y/: Yak: 


Il. Addition and Subtradion in Oniverſal 
Strd Dnanties. | 
1. If two Univerſal Surd quantities that 'are 
commentſirable are propoſed to be added toge- 


rher, or ſubtracted, the operation may be per- 
formed like ſimple Surds. As for Example. If 


the ſam and difference of y:84+44y3: and y:2+v 3* 
were required. Jes _ 
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Here each of the ſaid quantities being divided 


by their greateſt common meaſurer, y:2+. 3: 
the Quotients are 4/4 andy 1, viz. 2and 1, which 
are rational Numbers expreſſing the proportion 
of the Surds propounded, therefore if their com- 
mon Diviſor be multiplyed 2-{-1 (viz. 3) it gi- 
veth 3y/:24y 3: for the ſum required, and the faid 
common Diviſor being multiplyed by (2--- 1) the 
difference of the ſaid 2 and 1, it will produce 


vV:24-3: for the difference of 'the Roots pro- 
poled. | 

Likewiſc if it were required to. find the ſum 
and difference of /:aaaa-+aabb: and y/:aabb-j-bbbb. 

The faid Quantities being reduced, are 
a\/:aa4-bb: and b\/:aa-l-bb: | 

Therefore is their ſum aÞby/:aa-\-bb: and 
their difference is 4 tb*y/:aa-|-bb. 

2. When the Root of a reſidval is to be added 
to, or ſubtracted . from the Root of its corre- 
ſpondent Binomial, then may thoſe Roots be 
connected together by the ſigns 4 and — ; and 
then the whole being mulriplyed by it ſelf, the 
univerial Root of the Produdct ſhall be the ſum or 
ditierence of the Roots propounded. 

As ſuppoſe y/: 12446: were propounded to be 
added toy:12-46: the given Roots being, conne- 
fted together by -|-, make y/:12-+4/6:7y/:12-4/6: 
which compoſed Quantity being multiplyed by 
it ſelf, produceth 24-|-2y138, whoſe univerſal 
Square Root (\ :24-þ 24/128:) ſhall be the ſum of 
the Quantities propoſed to be added. 

Burt if v: 12-{-/6:—y:1 2—4/6: be multiplyed 


into it ſelf, the produt will be 24 —2v138z 
whoſe 
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whoſe univerſal ſquare Root 1s the difference of 


the two given Roots. | 
3. But if the univerſal roots to be added or 


ſubtracted are not commenſurable, &c. then they 
are to be added by 4-, and ſubtratted by —. 


So if it were required to add LV: +v 3: to 
/:3-y 2: their ſum would be y:5--y3:+43=y2: 
And the latter being ſubtracted from the for- 
mer, the remainder would be /:5-þ/3:-y:3—y/2: 
And the ſum of / cab-j-c: being added to 4 :4-b3 
will be y/:ab-þc:+v:4--6: and the latter being 
{ubtra&ted from the former, the remainder will be 


v:ab1-c:—y/:d-\-b* 


IV. The ExtraGion of the Square Foot ont 
of ' Binomzals, and Hefrduals. 


Subtract the Square of the leſſer part of the 
given Binomial, from the Square of the greater 

art, and add the Square root of the remainder 
to the greater part, and alſo ſubtra&t it there- 
from, and then extraCt the ſquare roots of the 
Sum and remainder, and joyn them together by 
-- if the quantity propoſed be a Binomial, but 
by — if it be a Reſidual, which roots 1o joyned, 
are the ſquare root of the given Binomual, or 


Reſidual. 


Example 1. 


Extract the Sqnare root 
of this Binomial, v:z. C 38/1300 


1 From the ſquare of the 
greater, part 38, viz, from +44 —_ 
2 Su 


- FI The DoFrine of 


2. SubtraCt the ſquare of the 
lefler part, viz. y/1300 
which 1s 

3 The remainder is 

4 The ſquare root of the re- 
'mainder is $ 

5 Te which root if you add 
the greater part 38, the fum þ 


I'2 


FO 
13 


6 The half of which ſum is 28 
7 Theſquare root of the ſaid 

half ſum is the greater part 

of the root ſought, which 3 
is 

8 From the greater part of 


the given Binomial , v:z. 
38, ſubtract the ſquare root 
in the fourth ſtep, viz. 12, 
the remainder is 

o The halt of which is 


13 
10 The ſquare root of the 
{aid half remainder 1s the eh 


leſſer part of the root 

{ought. 

11 To which if ou add the 

vantity in the ſeventh ſtep, 

the lim: weil be the We STV 13 

root ſought, v:z. 
which is the {quare root of the given Binomial, 
but if the given ſurd quantity had been a Reſi- 
dual, viz. If it had been required to extract the 
ſquare root of 38—y1300, then the root would 


have been 5-413. 


Example. 
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durd Puantities. 


Example - 


Extract the ſquare root of 

this Binomial, v:z, $ 

1 The ſquare of the qa}? 
part 7, Is 

2 From which ſubtract cv 


7-+/20 
49 


{quare of the leſſer part, 
(viz. /20,) which is 
3 The remainder is 29 
4 The ſquare root of that 
remainder 1s ; v29 
5 To which ſquare root add 
the greater part of the pi- 
ven Binomtal, viz. 7, and 
the ſum is 
6 The half of which ſum is 2 +23: 
7 The {Quare root of the ſaid 


20 


7+v/29 


415 


ſum is the greater part of vo iby*7:; 


the root ſought, which is 
8 From the greater part of 
the given Binomial, zz. 


from 7) ſubtrat y-9 in Tv29 


the fourth ſtep, and the 
remainder 1s 

9 The half of which Ee 2/23 
der Is | OP © 
10 The ſquare root of the 


ſaid half remainder- is the 
leſſer part of the root 
ſought, which is 
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11 Which being joyned to the greater part. of 
the root ſought in the ſeventh ſtep by the ſign 
+, the ſum will be the {quare root ſoyght, 
which 1s 


Viv eveimw*®! 


But if theleſler part of the faid root found in 
the tenth ſtep be joyned to the greater part 
found in the cventh ſtep by interpoſing the fign 
—inſtead of -j-, it will then be the ſquare root 
of the reſidual 7p—/20. 


Example 3. 


Let It be required to extract the ſquare root 
of this Binomial, viz. aa-j-d added to 2ayd, ſup- 
poling the greater part of the given Binomial, 
to be a4-1-d. Then, 


1 The {Quare of the greater 

ena + aaaa-2bdd-|-bb 

2 From which ſubtract the 
ſquare of 'the leſler part Pa: 
(2ay/d) viz. 44aa, and the aana—24d ——dd 
remainder Is 

3 The {quare root of that re- 2 


mainder 15 
4 To which ſquare root 4; 


aa-d 


the greatcr part of the gi- 
ven Binomial, viz, aa--d, 
and the ſum 1s 
s The half of which ſum is 
6 The {Quare root of which 
half ſumisthe greater part 
of the root ſought, whichis 


244 
AA 


A 


7 From 
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7 From (4a4+4) the greatery 

part of the given binomial 

ſubtratt the ſquare root ” 
found in the third ſtep 

(aa—d)and the remainder Is 


8 The half of which remain- 
der Is | $ a 
9 The ſquare root of which 
half remainder, is the leſler 
part of the root ſought, v4 


VIZ. 

Io Which faid root being 

joyned to the greater part 

found in the ſixth ſtep by a-\-y/d 

the ſign +, it will be the 

root ſought, viz. _. 
but if the Quantity in the ninth ſtep he joyned to 
the quantity in theſixth ſtep, by interpoſing the 
ſign —, It will then be the {Quare root of the re- 
ſidual, aa-+dleſs 244d. 


Example 4. 


Let it be required to ex-X Th - 
tract the ſquare root of $ e-1-d/ed more 2ed 


ſuppoſing the greater part & c4-ayed, then 
p, 


to be 
PRs og of the greater Pee £iterdd4edidd 
2 From which ſubtract the | 
ſquare of the leſſer part, qeedd 
which 1s 
3 And the remainder 1s ceed—2eedd--eddd 
4 The ſquare root of that } ed 
remainder 1s $ 


s 10 
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5 To which if you add the 
greater part of the given Þ 
binomial, the ſum is | 

6 The half of which ſum is ed 

7 The ſquare root of the ſai 
half ſum 1s the greater part \ 
of the root ſought, which is 

8 From the greater part of 
the given binomial ſubtract 
the ſquare root found in the / 2d/ed 
fourth. ſtep,and the remain- 
der 1s 

o The half of which remain- : 
der Is 

10 {<6 ſquare root of the ſaid 
half remainder 1s the leſſer oy 
part of the root ſought, of _ 
whichis | 

11 If to the greater part of the root ſought in 
the ſeventh ſtep,you joyn the leſſer part in the 
eleventh ſtep, by interpoſing the ſfign-(-, it will 
then be the root ſought, which is 


v:ey/ed:-(-/:dyed: 


But if the two faid quantities are joyned to- 
gether by the interpoſition of the ſign —, it will 
then be the {quare root of the relidual 7yed 
leſs 2ed. 


V. Some Queſtions to exerciſe the Rules of this and 
the foregoing Chapters. 


QUEST. r. 
Let it be required to divide 100 (or c) into 
two ſuch unequal parts, that 100 multiplyed by 
yy. F the 


ts 


La 5 = 


the leſſer part may be equal to the ſquare of the 
greater. 


RESOLUTION. 


1 For the greater number put s« -> 
2 Then will the leſſer be C—4 

3 By which if you multiply 

_ (orc) the product will CCC 


4 Which quantity in the 3d) 
ſtep muſt be equal to the 
{quare of the Quantity in AAZCC—CA 
the firſt ſtep, whence this 
equation. 

5 Which Equation being re- 
duced by the rules of the 1 1 — 
Chap. and folved the value *=v*-ri—=0 
of « will be diſcovered to be 

which Equation in the laſt ſtep being duly conſt» 

dered, will preſent you with this 


Theorem. 


-0 
To the Square of the grven line or number 
add a fourth part of its Square, and extradt the 
Square root of that ſum, then from the ſaid 
ſquare root ſubtract halt the given line, ſo ſhall 
the remainder be the greater ſegment, or num- 


ber ſought. | 
AHEST: 2 


What Number is that whoſe ſquarebeing made 
les by the ReCtangle of it elf drawn 1nto 12 


(or b) the remainder is equal to f * 
1, For 
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1 For the number ſought put 4 
2 Theſquare of which is as 
3 The Rectangle ofa inb is ba 


4 If the quanrity in the third 
ſtep be ſubtracted from the 
quantity in the ſecond ſtep, aa=ba=f 
the remainder 1s equal to f, 
whence this Equation. 
5 ary none —— 
ved by the rules of the 11th : A 
Chapter the value of a will a=T bf 


be ſound to be | 4 
The Proof. 
6 If a=!ib+y:f-+ bb: 


7 Then by ſubtrafting 2b 
from each part of the equa-) a—'b=y:+:bb: 
tion there remaineth : 
8 Then by {quaringeach part 2 aa-ba+'bb=f+'bb 
of the equation you have : LY 
9 And by ſubtracting ad | 
aa—=ba= 


from both ſidesof theequa- 
tion there remaineth 
which was to be proved 


CZ UVERT. 5: 


rt. Let c and d be put for two ſuch known 
Quantities that 4 not £” icc, and let a be put 
for a quantity unknown, and let it be granted 
that ca—aa=d what is the value of a? 

2 Theglven equation in the firſt ſtep is one of 
the third form mentioned in the beginning” of 
the fifteenth Chapter, and it will be found 
that the 2 values of a are 1 

1=., 6+ 
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4=1;c+vV:' cod: 
And 
4=C=y/3;cc—d: 


By either of which values of a the Equation 
propounded in the firſt ſtep may be expounded, 
as w1ll appear by the 


DEMONSTRATION, 


11f a=iIt+y/;<ccd: 
2 Then by the tranſpoſition 
of zC CO the contrary colt a—36=y/ : aCCmd; 
it 1s 


3 Andby ſquaringeach part 
of the laſt equation, it is . 

4 And by ſubtrafting {cc 
from each part of the — 
quation, 1t 1s | 

s Andby changing the ſigns 

- on the quantities on each þ CA—aa—d 
ſide of the equation 1t 1s 


aa--Car\-cc=E5co-d 


4a—Ca=—d 


which was to be demonſtrated. 


6 Againif , ; a==6=y/:50e—d: 
- Then by tranſpoſition of 
_ v:, —4: to the other fideÞ a+ y/:4c0-d;=zc6 
it is | 
e%.-yp by tranſpoſition of 4 2 Foo nt RO 


g And by ſquaring each party 
of the equation It wall then dicemd=jco—{-64 
be | 


b 


F f ro And 
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10 And by ſubtrating cc) 

trom both parts of the $ —d=—C4 as 
quation, It 1s 

11 And the quantities on? 
both ſides of the equation 
being tranſpoſed to the ' 
contrary coaſt, and the+s Canaa=d 
4gns of each thereby chan- | 


ag ;the equation will then | 


| 


# 
which was likewiſe to be proved. 
QUEST. 4. 

Let it be required to divide 100 into two ſuch 
parts that if each part be divided by the other, 
the lum of the Quotients may be 3. This is 
Queſt. 1. of the ninth Chapter of the ſecond 
Book of Kerſey's Elements of Algebra, and it is 
thus wrought, v:z. 

1 For oneof the-parts ſought put « 

2 Then will the other be 100-4 

3 Each of which quantities 
in the firſt and ſecond ſteps 
being mutually divided byY _4__ , 1002 
each other (according tof 100—a = 
the import of thequeſtion) 
this equation ariſeth * 

4 Which equation being | | 
duly reduced, gives : I004—44:=2000 
5 Which is an equation of 
ay” third form —_— 
in Chap. 15.and being ſol- 
ved according to the me a= $OTIOVS 

thod there given the two | 

—_ of a will be found to 


| which you may eaſily proveat yourleiſure. 
Ty 4 CHA 
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Alpebraical Queſtions Relolved 


by various Poſitions. 


R. Kerſey in the Twelfth Chapter of the 

ſecond Book of his Elements of Algebra 
hath Iaid down Rules for the ſolution of Queſti- 
ons Algebraically by various Poſitions ; aſſaming 
2a peculiar letter to repreſent every one of the 
Quantities ſought, v:z. a for one unknown Quan- 
tity, e for another, and y fora third, &c. and' 
for the performance of the work he hath laid 
down 3 Rules which are as followeth, v:«. 


ZZ E££ T; 


When many Quantities are ſought in a Que- 
ſtion, let them be repreſented by various let- 
ters, and let the tenor of the Queſtion be repre- 
ſented by Equations, which done by Tranſpofi- 
tion find whatany ſingle letter in the firſt equa- 
tion is equal to; Then whereſvever that Letter 
is found in the other equations, inſtead thereof, 
take what it is found equal ts, ſo will that letter 
quite vaniſh out of the following Equations; 
Then by Tranſpoſition ſet a ſecond letter alone 


in one of thoſe equations out of which the firit 


nd paceed as before , foat 
Jerter was cancelled an PC $ th ; 
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length one of the letters will be made knoww 
by help of which the reſt will be eaſily diſcove- 
red. | 


KK UV £2. 


When the ſame Q»antity, (ſuppoſe a) is found 
in two ſeveral Equations, and equal numbers 
are prefixed to thoſe Quantities, then if their 
ſigns be both 4 or both —;, ſubtraCt the leſſer 
Equation from the greater , but it the ſigns be 
one +, and the other —, then add thoſe two 
Equations together, ſ{owill the ſaid Quantity 
quite vaniſh. 


"RV ER 3. 


When the ſame Quantity, (ſuppoſe a) is found 
in two ſeveral Equations,but the numbers prefix- 
ed to thoſe equal Quantities are unequal, thoſe 
two Equations may be reduced"to two others 
which ſhall have equal numbers prefixed to the 
ſaid Quantity - thus, viz. Multiply all the 
Quantities in the firſt Equation by the number 
prefixed toa in the ſecond equation ; and alſo mul- 
tiply all the quantities in the ſecond Equation 
by the number prefixed to-the ſame quantity « 
in the firſt Equation , ſo by ſuch alternate mul- 
tiplication two new equations will- be produced, 
wherein the numbers prefixed to the ſaid quan- 
tity a will be equal to one another, and then pro- 
ceed according tothe ſecond Rule, and expel 
the 11zme quantity out of the Reſt of the Equa- 
tions ; proceed in like manner 'with a ſecond 
Quanrity, until at length ſame one Quantity,be 
made known; by which all the reſt my ” 

oun 


by various poſitions. 


found out. The three fore 
exerciſed in the Reſolution 0 
{tions. 


QUEST. . 


Chap.. 18. 


425 
gong Rules will be 
the following Que- 


Divide 100 (or c) into two ſnch numbers, 
(viz. 4 and e) that {+5 may be equal to = 
(or d) I demand the numbers « ande ? | 


RESOLUTION. 
: If | ae=c 
2 And A+ == 
. 5 3 
3 Then by tranſpoſition of 
e in the firſt tep, you will A<=C—E 
have 
4 By reducing the Equation 
in the ſecond ſtep, fo as 1 $d4—3e 


a may ſolely poſſeſs ene : 
ſide thereof, you will have 

5s If inſtead of 4 In the 4th 
ſtep you take what 4 1s 
equal toin the third ſtep, 
you will have this Equati- 
ON, ViZ. 


6 The firſt part of the Equa- 
tion in the fifth ſtep being £ 56—$e=154—36 
multiplyed by 5, will give 440 

- By the tranſpoſition of 2 <e=1$d+26 
—gelt1s 4 8 | 

$ And by the tranſpoſition | | 

of 15d in the laſt ſtep, you ge==l 54=2e 

have | 


(== 15430} 
$ 


Ff 3 9 Each 
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9 Each part of the Equati- 
on in the laſt ſtep being di- $—Igd_, 
_ 'vided by 2, will give the £47 Hopi 
value of e, viz. 
I fay the value ofe is 25, and the value bf a is 
100-25=75 which will anſwer the conditions 
of the Queſtion. As appears by 


The Proof. 


25+75=100; and 5{+*;=36 
Q U E $35 2» 


There are two Numbers (a the greater, and 
e the leſſer). whoſe differenceis 4 (or 6) and the 
difference of their Squares is 04 (or c) what arc 


the Numbers ? 
RESOLUTION. 


1 1f . A 4—6=b 
2 Then by the tranſpoſition 

of 'e you have ; _—_ 
3 And if a4—CERC 
4 Then by tranſpoſition of 

ec It 1s : F ; a 


5 If both parts of the equa 

tion in the ſecond ſtep a«—bb--2be-jet 
{quared, it will be 

6 Andif inſtead of aa in the fifth Equation, you 
place what it is equal to in the fourth ſtep, the 
Equation will then be 


c-4ee=bb-+2be-+-ce 
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7 By ſubtrafting ee from "RE 
both parts of the laſt equa- c=bb-+-abe 
tion you will have 

8 By dividing both parts of ; 
the laſt equation by 6, you 
will then have 


9 By tranſpoſition of b in ; 
the laſt ſtep, the Equation 
w1ll then be 
Io And if both parts of the 
equation in the laſt ſtep be 6/4 
divided by 2, the value of EE >=ceig 
e will then be diſcovered \ 
to be J 
I fay the value of e (the leſſer number) is 6, 
and by the ſecond ſtep (4) the greater number 1s 
etb=6--4=10, which two numbers, (viz. 10 
and 6) will atisfie the Conditions of the Queſti- 


on, as will appear by 
The Proof. 


I0-60=4 And 10*10—646=64 
QUEST. 3. 


\ A Maid being at Market ſold 10 dozen of , 
eggs, and twelve Pounds of Butter for thirteen 
ſhiling, and at another time, and at the ſame 
rate » ſhe ſelleth Eight dozen of Eggs» and 
18 pounds of Butter for 16 ſhillings, I demand 
how ſhe ſold her Eggs per dozen, and her Butter 
und? _ 
"Let a repreſent the deſired value of a dozenof 


ice of a pound of Butter . 
Eggs, and for the pou , po _ 
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put e, and then may the Queſtion being abſtra- 
ed from words be ſtated thus, viz. 


1 If I044I2e=13 
2 And 844-18e=16 


What are the values of 4 and e? 


RESOLUTION. 


the firſt ſtep, that equation 
will be 
4 And both parts of the by 
_ 


\ 3 By tranſpoſition of 12e in 
: : IOa4sz=IZ—12ec 


13—12t 
Io 


equation being divided by 


IO it Is | 

$5 By tranſpoſition of t8e in 
the ſecond ſtep that oquai- 34==16—18e 
on w1ll be 

6 Each part of the laſt equa- 
tion being divided by + will 
give 


A 165—12g 
7 If irſtead of a in the ſi LO 


T3? wn 


ſtep, you place whar it Is 
equal to in the fonrth ſte 
the equation will then be: 

'$ Both parts of the laſt e- 
quation being reduced to oat 
. Integers will give 


9 By tranſpolition of = 


I3—T28__ _ 


—— 


and 104 inthe laſt equarion 
eacl; tc. the Contrary coaſt 
the equelion will Lien be 


84e—=56 


70 If 
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10 If each part of the laſt *, 
quation be divided by 84 
the value of e will be dif 
covered to be 
whichis 8d for the price of 1 pound of but- 
ter. 

11 By the 10th ſtep the va-? 

lue of e is diſcovered to be 
3 8. by which means the va- 
lue o' a (by the quantities in l a—13=128 * 
The fourth and lixth ſteps) - IE. 

is found to be 64. for the 
4th ſtep is ; 
And it hath been found before that e=2; 

that 12e=12%x}s=8 5s. and SL —__ = ,,—=64d fo * 

the maid ſold her Eggs at 64. per dozen, and 

her Butter at 8 4. per pound , which will an- 
ſwer the conditions of the Queſtion. ; 


QUEST 4. 


RE ee, Þ 


Three Men, viz. 4, B, and C diſcourſe thus 
together concerving their Age, quoth B to, c, 
your age added to mine is 54, (or 6 years) quoth C 
to B, and my age added to yours makes 78 ( or c) 
years, and quoth 4 to Cmy age added to yours 
is 72 (or 4) years, I demand the age of each 
perſon * | 

Let the Age of each perſon be repreſented by 
the letters 4 e y, viz. for the age of A put 4, 
for the age of B put e, aid for the age of Cput 
y; and the Queſtion being abſtracted from words, 


will be as followeth, 9:z. 
1 If 
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2 And e--y=c(=78) 
3 And GK 1 =72) 


What are the values of ae and y ? 


RESOLUTION. 


4 By tranſpoſition of ein the 
firſt ſtep there will ariſe $ 
aq of a em the third 
ep you put what is equal 
to in the fourth ſtep, _ ybme=d 
will ariſe 
6 By the tranſpoſition of 4 
and e in the laſt ſtep, there e=y+b-d 
ariſeth 
7 And if inſtead of e in : 


a=b—e 


ſecond ſtep you take the lat- 
ter part of thefſixth ſtep » 
there will then ariſc 

81n which laſt equacion = 


29+b-d=c 


is nounknown quantity but 
y, and therefore the equati- 
on being duly reduced, will 
diſcover the value of y to be 
9 If in the ſixth ſtep in = - 


of y you take the latter part 
of theequationin the eighth 
ſtep, the value of e will be 
found to be 

Io And if inſteadofe in - 


fourth ſtep, you take the 
latter part of the Equation 
inthe ninth ſtep, the valne 
of 4 will he diſcovered, viz 


2 If fo dues ont} 
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And thus the work is finiſhed, and the equa- 


tions In the Eighth, ninth, an; a 
ſent you with this : FO Tt Reps Pree 


C A N - 1 
From the ſum of exery two of the three given 
Numbers ſubtract thethurd number remaining, ſo 
| ſhall the three remaining numbers being divided 
by 2 be the numbers ſought. So the numbers 
ſought in the Queſtion, viz, a, e, and y, are 
found to be 24, 30, and 48, viz. the age of 4 
is 24» the age of B is 30, 2nd the age of C is 
48, which three numbers will fatisfie the condi- 
tions of the Queſtion for 24-+-30=54, and 


30-+48=78, and 48+24=72:r 


QORHEAST. 9 
What two numbers are thoſe whoſe ſum is 20, 
(or b) and their difference (or c) ? 
Let « be put for the greater number ſought, 
ande for the leſſer, and then the Queſtion being 
extracted from words may be ſtated thus, viz. 


ri | 4+e—=b(20) 


2 And a—e—=e( +4) 


What are 4 and e? 


RESOLUTION. 


3 Foraſmnch as ne is found 
in each of the equations 1n | 
the firſt and ſecond ſteps,\ 05 WA 
therefore ( by the ſecond{( . © 
Rule) they being ſubtracted, 
do give this Equations 95%. 


, * viz. for the firſt number a, for the ſecond e, 
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4 And by dividing both parts 
"of the equation in the thirdk ,_:, _., 
Tepby 2» the value of e wall 7 


———— - PIT: 


5 And if inſtead or «:..the 

ſecond ſtep you put what « 
Is equal to 1n' the fourth a ZE 
ſtep, you wlll have this e-\ 
quation, Vit. 
5 By Hh tranſpoſition of —:b 

and c to the contrar ey « 
coaſt, the value of a will be 4=7b--16 
diſcovered, viz. 

From the fourth and ſixth ſteps is raiſed this 


CANO N, 


If from half the ſam of two numbers you ſib- 
traft half their diference , the remainder will 
be the leſſer number, and it to halt their ſ:m you 
add half their Difference that ſum will be the 
greater number, whereby the two numbers ſought 

in this Queſtion are found to be 12 and8; for, 
12+8=20 and 12--8=4. 2 


QUEST. 6. 


What 3 Numbers are thoſe that if to the firſt 
there be added 121 (or b) the ſum yill be equal 
to the ſim of the firſt and ſecond, and if to the 
ſecond there bead:led 121, the ſum will be equal 
to do; ble the {1m oi the firſt and third, and if to 
the third there be added 121, their ſum will be 
triple the ſum of the firſt and ſecond ? 

If for the nnmber ſought you put 4, e, and y, 


| and 
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and for the third y, then the Queſtion beine ah- 
ſtrafted from words may be ſtated thus, ag 4 


1 If 2 anb= 
2 And | I. 
3 And Y+6=3a+3e 


—— 


What are the numbers a e y? 
RESOAUTIDN 


the firſt equation, there ari- 
ſeth 
5 And if inſtead of e in the ſecond equatio 
take what is equal thereto in the Garth "iy 
tion there ariſcth. | 


4 By the tranſpoſition of y in} 
aÞ+b-y=e 


«pb -yrb=24--29. 


6 Thelaſt equation after due 
reduction will be $ 2b=a--3y 

7 And if inſtead of 3e in the third equation you 
take the triple of what e is found equal to, in 
the fourth ſtep, you will find the followihg 
Equation to ariſe, v1z. | 


ypb=3a+345-36—3y. 


8 Which equation after due 


reduttion by tranſpoſition = 

the quantities will be found 4y=6657-20 
to be 

9 And bothparts of the laſt 
equation being diyided by 4d 
there ariſeth, 
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xo Then if inftead of 3y in 
the ſixth equation there bef 
Taken the triple of the lat- oweſs 4-1-i 
ter part of the ninth equa- FE 


tion there ariſeth 
11 After due Reduction o 


the equation in the tenth 
ſtep, the value of a will be 
diſcovered, viz. 
12 Again, if inſtead of 4 
the - ixth Equation F you 
ut the latter part of the 15-6 
Eleventh Equation , there = THE, 
ariſeth 
13 After due reduCtion of 4 


equation in the twelfth ſtep, 
the value of y will be diſco 


vercd to be 
14 Andif for 4 and y in the 


fourth ſtep there be put by Ye 4 399 
their equals in the 1rthandC T7 — TY 
13th ſteps there will ariſe 

15 The Equation in the laſt 
{tep being duly reduced will 

diſcover the value of e, viz. 


—$6 


5 —_—_ 


II 


From the Eleventh, thirteenth, and E fecnth 
ſteps is gathered this | 


C ANON. 


If the number given to be added to the three 
numbers required be divided by 11, the Quo- 
tient will give the firſt her, and its Quin- 
tuple (or Product by 5) being divided by x 1, will 


givethe ſecond number, and its ſeptuple (or pro- 
duct 
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du&t by 7) being divided by 11, will give the 
third number. 

By which Canon the numbers required in the 
Queſtion are 11, 55, and 77, (theſtrond being 
5 times as much as the firſt, and the third is 7 
times as much as the firſt) which faid numbers 
will ſatisfie the conditions of the Queſtion, as 
will appear by ] 


The Proof. _— : 1 
ET = MM 
And 55-121=241455=176. BR 
And 77+ 121=3*114;5=198. : 

which was to be done. s 


CHESST 7 

What two numbers are thoſe that if to 10 
times the greater there be added fix times the leſ- 
ſer, the ſum will be 228 (or 6) and if from 4. 
times the greater you ſubtract 2 times the leſſer, 
the remainder will be 56 (orc)? for the two. 
numbers put 4 and e, and then the foregoing que- 
ſtior. being abſtrafted from words, may be ſta- 
ted thus. viz. 


1 If 104--61—b 


2 And 44—2e=C 
What are the numbers 4 and e? 


RESOGOLUZFION. 
2 Thefirſt equation (accord- 
ding to the third Rule) be- 
ing multiplyed by 4) which 404+ 24e=4b 
is prefixed to 4 in the ſe- 


cond equation, Produceth 
nd equation, Þ ; And 
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4 And the ſecond Equation 
© being 'multiplyed by nl 
which is prefixed to a in the 424-<0e=106 
firſt, it produceth 
Andif from the equation in , 
the third ſtep you ſubtract 
the equation in the fourth 
ſtep, becauſe 40a is found in > 44e=4b—10c 
both (according to rhe ſe- 
cond Rule) thereariſeth this 
equations ViZ. 7 3 
6 Both parts of the equation : 
in the fifth ſtep, being divi- 
ded by 44,the value of e will | an 
be diſcovered to be | 
7 Ifin ſtead of -2e in the {e- 
cond ſtep, you put double 
| thelatter part of the equa- 5 44—<E<=%—c 
tion n the ſixth ſtep you will En eane er FER 
have this equation. | 
8 Theſeventhequation being 
, —6c+20 


— 


_ duly reduced, the value of Fx 


4 Will be diſcovered to be 


' By the ſixth andeighth ſteps the numbers ſought 
are is and 8, which will anſwer the conditions 


of the Queſtion as you may perceive by 
S DE 2b he Proof. 


1 0* 18+-6Xx8=228 
'. an 
4*18-2>8—=56 
Sols Deo Gloriac. , 
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